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ABSTRACT
In today’s knowledge-based economies immense attention has been given to the links between industry
and academia. Industries have increasingly realized the value from forging strong ties with universities
and are constantly seeking strategic alliances in order to enhance their competitiveness and gain a
stronger knowledge base. The Egyptian government has reaffirmed its intentions on boosting national
innovation levels and has placed university-industry collaborations amongst its top priorities. While
Egypt does have a considerably robust industrial sector, its potential in fostering innovation and
technological development will remain hampered if policy makers remain unaware of the knowledge
transfer channels in Egypt and the researchers who take part in them. This study sheds light and
examines University-industry partnerships in Egypt. A three-pronged approach was used where data on
62 collaborations from 7 different academic institutes was collected and analysed, 45 survey responses
were gathered from researchers affiliated to 6 different universities and 4 in-depth qualitative interviews
were carried out with academics with previous experience in university-industry collaborations.
This investigational study explores some of the collaborations that Egyptian universities have forged with
industry, the characteristics of their researchers and their perceived contextual success factors. The
findings reveal that there is untapped potential for UICs across many diverse sectors in industry. Egyptian
collaborations although limited in number, however, are capable of producing innovative outputs that
depend on bi-directional knowledge flows with industry. Researcher seniority and academic rank are
considered big determinants for successful partnerships with industry, suggesting the need to come up
with polices that can encourage younger faculty who seem to be preoccupied by career progression over
investing time in industry collaborations.
What appears to stand in the way of universities from developing strong research partnerships that can
contribute to national innovation and economic growth is lacking incentive structures for academics, poor
upper management support from university heads, informal frameworks to manage these collaborations
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and minimal skills and resources dedicated to supporting academic entrepreneurship and
commercialization. Policy efforts should aim at fostering an entrepreneurial culture on university
campuses, that support and help faculty make stronger ties with industry. Encouraging UniversityIndustry Collaborations in a transitional country like Egypt is not an easy task. Policy makers need to
draw upon the insights collected from this study in addition to calling for more exploratory research in
this area involving all stakeholders, external environment endowments and all phases of the knowledgetransfer cycle.
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1

Introduction

In an era of fast-paced innovative developments and rapid technological advancement, the role of
universities all over the world has changed dramatically. Universities have been forced to acquire
additional responsibilities that go beyond their traditional role of teaching and research to actively
disseminate knowledge and play an active role in generating social and economic welfare. Businesses
have also been under significant pressures to constantly innovate and introduce timely technological
enhancements to their products and services in order to stay relative and competitive. This has forced
businesses to look for external sources of knowledge, in order to expand their knowledge base and
enhance their competitiveness (Bettis & Hitt, 1995; Wright, Clarysseb, Lockett, & Knockaertd, 2008) .
Having strong University-Industry-Collaborations (UICs) or linkages has become a popular phenomenon
that is widely sought after by academic and industry stakeholders alike; as it is through these partnerships
that innovations are co-developed and turned into market-ready products or services which spur economic
growth (Bjursell & Engström, 2019a). The past three decades have witnessed a dramatic increase in
studies that tackle this topic stressing the importance of forging strong university-industry linkages and
the beneficial outcomes that come with this alliance. However the literature offers little explanation on
why these collaborations usually end up in failure, especially in developing or transitional countries like
Egypt.
Despite the numerous efforts and supporting policies put in place to support UICs in Egypt they remain
limited in number and unfruitful in outcome (H. el Hadidi & Kirby, 2015a). While the number of public
and private universities in Egypt has increased in the past few years reaching over 27 public and 30
private higher education institutions after the government announced its intention on building numerous
state and private branch universities in many governorates including the new administrative capital
(Egypt Independent, 2019.), no coherent policy has been placed on how to utilize all this new knowledge
that will be created as a result of these academic establishments or on how to instill mechanisms that can
facilitate links between universities and industries in Egypt for the future. Only a limited number of
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researchers have tackled some issues related to university-industry collaborations in Egypt (Attalla et al.,
n.d.; H. H. el Hadidi & Kirby, 2017; H. el Hadidi & Kirby, 2015b; Kirby & el Hadidi, 2019; Raffaella
Cavandoli & Hend Zaghloul, 2018.). Their findings suggest that most of the recent government
interventions have been ineffective, with most efforts standing alone as fragmented actions and are calling
for a coherent policy in Egypt (Kirby & Hadidi, 2019) that can bring together all stakeholders on
achieving one goal: creating a viable and robust national innovation system in Egypt (Attia, 2015; H. H.
el Hadidi & Kirby, 2017; H. el Hadidi & Kirby, 2015, 2016; Kirby & el Hadidi, 2019).

1.1

Problem statement

The limited number of University-industry collaborations in Egypt has caused them to receive minimal
attention in the literature. The general concept of University-Industry collaboration in Egypt is still
considered in an early infancy stage. Very few insights have been provided regarding how these
collaborations are initiated or what motivates researchers and faculty to participate in these collaborative
projects. Despite this fact, a few successful partnerships have taken place with notable positive outcomes.
Yet very little is known about these collaborations or their interaction channels and mechanisms. It is
therefore important to identify and underpin the attributes that help forge these successful partnerships
and propose a performance framework that can help guide and promote more successful partnerships in
the future.
Technology transfer effectiveness in the international context has also been minimally explored.
Collaboration “best practices” have been studied and passed down to developing countries (Aubert, 2004;
Fai et al., 2018; T. Mgonja, 2017) with minimal portrayal of the different realities and experiences
captured in alliances in developing nations like Egypt.
This has created a considerable gap in the literature which needs to be explored. This gap is further
widened with other complexities related to individual market conditions, low quality research capabilities,
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existing laws, and socio-political landscapes that provide little support to ensure the success of such
ventures (Perkmann et al., n.d., 2013 Schofield, 2013). Click or tap here to enter text.
However, no one has identified the precise interaction channels that do take place in the limited
successful ventures or the factors behind their success. Very little is known about the type of universityindustry collaborations that do occur in Egypt, their knowledge transfer mechanisms or the characteristics
of the researchers that take part in them. This significant gap needs to be explored in order to understand
how Egyptian universities can contribute in shaping the innovation process in Egypt by forging strong ties
with industry that can enhance national completeness.

1.2

Research Objective

As a result, the aim of this study is to identify University-industry interaction mechanisms in Egypt and
find out which factors/attributes contribute to their success. This study will mainly focus on the
perspective of academia and will investigate the motivations for academics to venture into such
collaborations. The study will also attempt to understand the perceived success factors from the point of
view of Egyptian researchers from several dimensional levels. The findings from this study will provide
new insights into university industry collaborations in Egypt to aid stakeholders in improving their future
ventures and help guide universities, firms, and government policy makers on the best ways to build a
supportive institutional framework/environment for such collaborations.

1.3

Research Question

The main research question of this study is “How to make university-industry collaborations in Egypt
more effective? Our study also aims to address the following sub questions:
•

What are their collaboration channels and their inputs and outputs?

•

Who are the researchers that venture in them?

•

What are their perceived barriers and enablers?

•

What do Egyptian researchers perceive to be the success factors for collaboration?
12

•

What needs to be done to build a supportive institutional environment so these collaborations can
thrive?

This research will depend on several axes to answer the research question which will be further detailed
in the methodology section

1.4

Thesis Outline

This thesis aims to explore the academic perspective on university-industry collaborations and provide indepth data on the current status quo in the Egyptian market. The study is divided into seven chapters as
follows. This first chapter provides an introduction to the topic and presents the research question. The
second chapter surveys the literature on the background of university-industry collaborations. It first
identifies the workings of the knowledge-based economy focusing on university-industry collaborations;
second it provides a theoretical approach to conceptualising how to measure and evaluate the
effectiveness of these collaborations; and third it discusses the current research on the motivations of
researchers to take part in such collaborations. The third chapter brings together this scholarly work to
construct a theoretical framework as well as to identify the main theories and indicators that will be used
to guide the study. A fourth chapter operationalises this conceptualisation and provides the
methodological approach followed by the research.
The next set of chapters focuses on the case study of Egyptian University-Industry collaborations.
Chapter five provides the contextual background to the Egyptian market and the current legislative
framework and environment guiding these collaborations. Chapter six provides a summary of the
findings from the three methodological axes adopted by the study, and finally, chapter seven concludes
the study with a set of policy recommendations to the targeted stakeholders in the market.
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2

Literature Review

This section provides a brief summary of some of the key themes mentioned in the literature describing
UICs. There are many interrelated discussions in the literature which cite the different knowledge
collaboration channels, the barriers and enablers to these collaborations and how success is measured.
Many studies have investigated knowledge transfer effectiveness and success factors, through examining
individual, institutional and organizational dimensions (Rybnicek & Königsgruber, 123 C.E.; Schofield,
2013 ; van Rijnsoever & Hessels, 2020). Others have tried to assess effectiveness by measuring
collaboration inputs and outputs and their perceived benefits to both stakeholders. A large part of the
literature focuses on identifying the main barriers and challenges to UICs and providing means for their
reduction (Azagra, 2013; Bjursell & Engström, 2019; Perkmann et al., n.d.-a; Phillips, n.d.; Schofield,
2013; Wohlin et al., 2012; York & Ahn, 2012). Although numerous methods and approaches have been
used and applied to measure the perceived success factors to UICs this has not been investigated from a
developing context perspective or from the perspective of academics in the south.

2.1

The knowledge-based economy - (Pressures for change)

Knowledge has become a key factor in the creation of wealth, removal of poverty, formation of jobs and
spurring innovation and creativity in economies of the west. University-industry collaborations or
alliances have become a cornerstone of the global knowledge-based economy (Ankrah and Al-Tabbaa
2015, Pinheiro et al. 2015a) where the role of the universities has become detrimental in tackling social
problems and driving economic growth ((H. el Hadidi & Kirby, 2015a; Kirby & el Hadidi, 2019; T.
Mgonja, 2017a Yert &Goodman 1997). Universities and firms have been collaborating for decades;
however, a paradigm shift has taken place as these partnerships have moved away from being simple
funded research projects to more strategic alliances that encourage bidirectional flows of knowledge
between industry and academia. This has resulted in the production of mutually shared innovative
benefits that have helped transform economies of the west (DS Siegel, 2003; Dutrénit & Arza, 2010a; D.
S. Siegel et al., 2007).
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University- Industry collaboration (UICs) refers to a wide range of cooperative arrangements between
industry and parts of higher education or academia (Ankrah & Al-Tabbaa, n.d.). Formal alliances
between industry and academia have been present for quite some time, yet today's fast paced
technological environment has forced businesses and firms alike to pursue university-industry
collaborations as vital sources of innovation that can potentially solve their problems and enhance their
competitive position ( (Perkmann et al., n.d.-a)Bettis & Hitt, 1995; Wright, Clarysseb, Lockett, &
Knockaertd, 2008). On a global scale, university mandates have also shifted, whereby universities have
been forced to acquire additional responsibilities that go beyond their traditional role of teaching and
research to actively disseminating knowledge and playing a prominent role in generating social and
economic welfare (Blumenthal, 2003; Philbin, 2008). Innovation models like the “Triple-helix model”
(Etzkowitz and Leydesdorff 2000) and the “Entrepreneurial university” (Clark 2001; Etzkowitz 2003)
have sparked innovation-based growth in many countries in the west. These models focus on having overlapping interactions and co-operative efforts between university-industry and government stakeholders in
order to foster a successful innovative ecosystem that can foster economic growth and social
development. A successful embodiment of the Triple-helix model can be seen in Silicon Valley, USA
where each stakeholder has played a role in creating this renowned IT cluster; the government provided
business and firms with land, flexible funding, extended tax-breaks and the appropriate legal frameworks
for businesses to thrive, universities and research centres where built in close-proximity with all the
needed facilities to conduct research and R&D to help develop new products for industry and industry
continuously translates its market-driven needs to academia. As a result these models have encouraged a
“triage of knowledge” (T. Mgonja, 2017) and a range of interactions between the three stakeholders,
leading to knowledge spill overs and intensified academic commercial activities (Perkmann et al., n.d.-a;
Rybnicek & Königsgruber, 123 C.E.).
These new models also reshaped how governments and policy makers view academic institutions,
intensifying their need to promote and facilitate these collaborations to capitalize on the outputs of
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academic research and boost national innovation and competitiveness (Blumenthal, 2003; Philbin, 2008).
This trend has been witnessed for quite some time in more developed countries, like the US, UK and
Japan (Bodas Freitas & Verspagen, 2017; Bruneel et al., 2010; Motohashi & Muramatsu, 2012; Tseng &
Raudensky, 2014), where over two decades ago governments have provided the needed supporting
mechanism and funding to ensure universities are fulfilling their “third missions”; by commercializing
academic knowledge, in addition to their core missions: education and basic research (Hadidi & Kirby,
2016; Siegel et al., 2003). This increased prevalence of UICs in more developed nations as well as the
desire for policymakers to boost innovation in their national economies has generated extensive interest
on the topic. The literature offers many studies discussing the triggers and different motives behind these
collaborations (Blumenthal, 2003; Philbin, 2008) and provides in-depth analysis of their benefits, their
notable challenges and presents the various variables that influence their success and failure (Muscio &
Vallanti, 2014; Schuhmacher et al., 2018; Siegel et al., 2003; T. Mgonja, 2017).
The financial significance of UICs to universities as well as the need to ensure successful management of
these collaborations has made it necessary to measure their performance and tap into the success factors
needed to ensure fruitful outcomes will result on both sides (Marhl and Pausitis 2011;Perkmann et al.,
n.d.-a; Rybnicek & Königsgruber, 123 C.E.).From a policy perspective it is also important to understand
which indicators or determinants are responsible for enhanced performance and better productivity, so
governments can make better decisions with regards to innovation policy and facilitating university
industry interactions (Seppo & Lilles, n.d.).
Under the modern knowledge economy universities are under significant pressure to transform as
knowledge institutions into more entrepreneurial establishments that can exploit their scientific research
into more commercial avenues and contribute to national innovation (Etzkowitz, 2000). Yet, without
properly understanding the different interaction typologies, the necessary process components and the
crucial success factors that bring upon these partnerships it will be rather challenging to apply a
successful triple-helix-model that can enhance or build stronger links between industry, academia, and
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government. A holistic approach that can assess these collaborations from multiple levels and
perspectives is needed as the literature still provides limited and fragmented insights into the exact drivers
and enablers to research collaboration. Moreover, since the two stakeholders differ greatly in motives and
objectives, this evident heterogeneity in the literature implies that a combination of governmental
interventions and policy instruments, acting separately on both stakeholders, will be needed to promote
university-industry engagements as there is no single one-size-fits all model(van Rijnsoever & Hessels,
2020).

2.1.1

Benefits of University Industry Collaborations

Triggers for universities and academic institutions to forge industry collaborations are wide and varied but
have been explored in more depth when compared to an individual researcher’s motivations (Ankrah &
AL-Tabbaa, 2015). According to the literature, universities need to forge partnerships with industry to
expose their students to a wide range of expertise in product development and to provide them with
training and with future employment opportunities (Agres, 2003; Ankrah & Al-Tabbaa, n.d.; Bercovitz &
Feldman, 2005; Breznitz & Feldman, 2010; Scandura & Iammarino, 2021). Universities are also under
pressure to exploit their research output and commercialize their patents and innovations to find
alternative sources of funding and reduce their dependence on government funding (A Policy Brief from
the Policy Learning Platform on Research and Innovation, 2020; Dutrénit & Arza, 2010c, 2010b; Kirby &
el Hadidi, 2019; Schofield, 2013; van Rijnsoever et al., 123 C.E.). Other reasons for collaboration include
the need to appear entrepreneurial and relevant, gaining further institutional prestige and demonstrating
the ability to play a strong social role in society while contributing to the nation’s economy and
competitiveness (ESCWA, 2017; Schofield, 2013; T. Mgonja, 2017b). Collaboration with industry has
also proven to provide a promising source of revenue streams and income that is not accompanied with
constricting terms and conditions like with government funding (D. Siegel, 2018). This is seen as a
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crucial factor for many universities, especially with the continuing decline of state funding for R&D and
research across many countries (Atkinson & Foote, 2019).
A limited number of university researchers are also keen on building strong relations with industry. A
popular reason includes gaining strong academic as well as entrepreneurial recognition in the “industrialscientific community” (Siegel et al., 2004). This usually results from the perceived beneficial outputs in
some forms of collaboration which can include joint publishing in high impact journals, receiving
additional income from licensing patents, generating funds to purchase lab equipment, making
appearances in conferences or media outlets and owning their own companies or spin-offs. (Siegel et al.,
2004).
Mounting pressures on both sides of industry and academia have created fundamental change towards a
more “open-innovation model”, that encourages bilateral knowledge flows and exchange of ideas and
expertise (Bigliardi & Galati, 2018; Freel & Robson, 2017). As a result, businesses, large multinational
corporations, and SMEs alike, have opted for external sources of knowledge. Pharmaceutical industry
giants like Pfizer, Johnson & Johnson and AstraZeneca have relied on open innovation from prestigious
institutes like Oxford and MIT to expand their research endeavours and look for external sources of
innovation that could potentially help compliment their internal R&D efforts and reduce their own
overhead costs (Perkmann et al., n.d.; Schuhmacher et al., 2018). The current COVID-19 pandemic has
revealed how pharmaceutical firms continually rely on universities as knowledge sources to help them
discover and develop effective new drug candidates, while reducing time to market in times of need
(Melnychuk et al., 2021). Other corporate giants like Apple, Samsung and General Motors have devoted
considerable amounts of funding to universities and research centers to introduce incremental
improvements to their software and mechanical engineering components ((Perkmann et al., n.d.). Some
industries have even sponsored the building of science and R&D parks to be in close proximity to
university campuses and enable them to collaborate on an ongoing basis and be in close-contact with
researchers and entrepreneurs- removing all potential barriers (Science parks article) .
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Other industry benefits to enter partnerships with universities include financial gain from
commercializing university patents, developing new technologies (Siegel & Link 2003), hiring faculty for
consulting services, scanning the best students for future work opportunities, and getting tax cuts from the
government (T. Mgonja, 2017b). According to Hong 2013, and Mian 1997, partnering with prominent
academic institutions was also found to enhance the legitimacy and image of firms in the eyes of their
consumers, by building the notion of having “science-backed” products or brands through partnering with
prestigious research institutions (Hong & Su, 2013; Mian, 1997). Small firms and businesses are in even
more need of forging strategic collaborative alliances to leverage external opportunities as many of them
do not have the required level of sophistication inhouse to complete the full product development cycle of
their technologies (Bigliardi & Galati, 2018).
Relying on internal knowledge creation has become an idea of the past. External innovation sources are
now a crucial aspect for the long-term survival and success of firms, as it's through these mixed inflows
and outflows of knowledge that innovations are realized and generated (Arza, 2010). Not only are new
products and services produced but on the long run higher employment rates are produced as job growth
was found to be positively correlated with higher domestic innovation levels (Waldman 1997).
Knowledge transfer activities through collaboration between industry and academia have been shown to
provide significant benefits all stakeholders.
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This is summarized in Figure 1 which has been adopted from (Ankrah & AL-Tabbaa, 2015; Schofield,
2013).
Figure 1- Benefits from University-Industry Interactions

(Source: Adapted from Schofiled 2013, and Ankrah 2015)

2.2

Conceptualising Collaborations and Interaction Channels

University-Industry Collaborations (UICs) is a widely used term that can be used to describe any form of
relationship between industry and academia where new knowledge is created, skills are diffused and
certain products or services are created or improved upon (Ankrah & Al-Tabbaa, n.d.; Siegel, Waldman,
& Link, 2003; W Chapple, 2005). Common names used to describe ties between industry and academia
include “University-Industry Joint ventures”, “University-Industry Alliances”, “University-IndustryPartnerships”, “University-Industry-Linkages and “University-Industry-Relationships" (Barringer &
Harrison, 2000; T. Mgonja, 2017).
The literature points to many diverse types of collaborative forms of UICs, that vary in their approach, the
length of the partnership and the objectives and expected outcomes perceived by both parties (Ankrah &
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Al-Tabbaa, n.d.; Barringer & Harrison, 2000; Siegel et al., 2003). Collaborations may take on an intensive
nature and focus on research and developmental milestones or follow a more relaxed form in activities
like training and student internships ( Mgonja, 2017). Collaboration may involve licensing university
research to industry leading to the commercialization of new products. It may also involve generating
patents, co-published articles, equity partnerships, conference proceedings and a community of experts to
name a few (Hagedoorn, Link, and Vonortas 2000). However, researchers do not seem to agree on the
different definitions or variant names that are often used interchangeably by most authors in the field
(Bruneel et al., 2010; T. Mgonja, 2017). This is because university industry ties have unlimited
interaction possibilities which largely differ by context and how they are practiced from one country to
another (Ankrah & Al-Tabbaa, n.d.).
Different institutions rely on different classification systems to sort and classify their UICs, (Ankrah &
Al-Tabbaa, n.d.; Muscio & Vallanti, 2014; Siegel et al., 2003; T. Mgonja, 2017). Collaboration across
different disciplines also require different typologies to cover their wide scope of potential activities
within every collaboration. Even the extent of organizational involvement, (especially relating to use of
academic resources and facilities) dictates institutions to develop different collaborative forms or “labels”
to match their institutional culture and needs (Ankrah & Al-Tabbaa, n.d.). Involvement of third-party
moderators or initiators in these ties, (like parts of government or non-profit organizations) have also had
their effect, presenting a wide range of new taxonomies to describe these relationships in the literature
(OECD reference).
Therefore, despite recent efforts made by Ankrah & Al-Tabbaa, to develop a new UIC typology
framework, creating a universal classification system that covers all forms of university and industry
interactions/ties seems like a daunting proposition (Ankrah & AL-Tabbaa, 2015). In general,
collaborations have been differentiated in the literature and in practice using factors like duration; (shortterm, or long-term ties), the degree of formality, the extent of involvement of the academic institution and
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the agreed upon outputs of collaboration (patents, products, services etc.) (Ankrah & AL-Tabbaa, 2015;
Arza, 2010).
This categorization has even been extended to include some long-term impact outcomes like the creation
of jobs, societal impact or the solving of national pressing issues(Ankrah & AL-Tabbaa, 2015; Chapple et
al., 2005) . Lockett, 2009 sums up the the knowledge exchange process and all potential forms of
collaboration in what is called a “knowledge transfer cycle”. The cycle starts with knowledge creation (at
universities or research entities) and ends with knowledge exploitation in the society. See figure 2.
Figure 2: The knowledge transfer cycle.

(Source: Schofield, 2013).
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Building on the idea of the knowledge exchange cycle, Dutrénit, and Arza, explain that not all knowledge
exchange happens in the same way as knowledge is exchanged through different channels(Dutrénit &
Arza, 2010c). Arza makes a significant contribution to the literature by breaking down the “channels of
interaction” involved in the knowledge exchange cycle between industry and academia into 4 main
groups; (1) traditional channels, (2) service channels, (3) bi-directional channels (4) and commercial
channels (Arza, 2010; Dutrénit & Arza, 2010a). They classified the four groups by looking at 3 main
factors: the collaboration outputs, how knowledge flows and the degree or level of interaction between the
two stakeholders.
The Traditional channel, like its name applies, refers to any traditional or conventional method of
knowledge flow that usually entails hiring graduate students from universities, sharing expertise and
scholarly knowledge in terms of academic publishing or conference proceedings. There is usually no need
for any personal interaction in traditional channels as knowledge flow is usually unidirectional, from
university to industry (Arza, 2010; Dutrénit & Arza, 2010a). Services, involves the provision of
professional advisory services (testing, quality control, consultancy) that are arranged and contracted
through the university, usually through a technical department or by a university faculty member on
behalf of the university. These services are usually made in exchange for a fee and are based on short
term interactions with faculty and industry (Arza, 2010; Dutrénit & Arza, 2010a). Bi-directional services
usually involve a high level of interaction between firms and universities which extends to much longer
time frames. Here knowledge is shared both ways and new knowledge is usually co-created in these
ventures which include joint R&D projects, science parks affiliated to universities and Research
Consortiums etc(Arza, 2010; Dutrénit & Arza, 2010a). The last channel of interaction is the commercial
one, where the desire is mostly to commercialize and exploit university scientific outputs (patents,
technology licensing, spin offs etc.). Here knowledge may flow in both directions depending on the
precise contractual arrangement in place between the two parties especially if their needs to be
considerable milestones or improvements to be met before an innovation is taken by industry. However in
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most cases, relationships are usually of short, transactional nature ( see figure 3) which has been adopted
from Arza’s channels of interactions between academia and industry.
Figure 3: Types of Technology Transfer Mechanisms

(Source: Adopted from Arza 2010)

Dutrénit, and Arza argue that out of the four knowledge transfer mechanisms, the “Bi-directional” one is
the one most associated with entrepreneurial character and is conceived to produce the most benefits with
regards to spurring innovation and innovative activities in both sectors. (Dutrénit & Arza, 2010). Yet,
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many in the field argue that commercial transfer mechanisms produce the most impact in terms of
economic value as they include a direct exploitation of research outputs with the intention of creating a
source of income/revenue to the university. This has been particularly witnessed in universities in the US
((DS Siegel, 2003; D. S. Siegel et al., 2007)However, reaching commercial knowledge transfer has been
quite a challenging prospect, especially in countries in developing contexts who have no clear laws or
frameworks on intellectual property and university ownership. According to the literature, encouraging
academics to share their knowledge under vague intellectual property (IP) and exploitation laws has
proved highly unsuccessful and problematic (H. el Hadidi & Kirby, 2015a, 2016).
In addition to these collaboration channels, collaborations are also commonly classified in academia
according to the level of researcher interaction with the collaborating partner. These collaboration forms
include, Independent Research, Contract Research, Joint Research and Consulting (Hessels 2020). In
Independent Research the researcher has full control over the engagement, they develop the research
question, come up with the research plan and finally perform the research itself. Independent research is
often labelled as an individual effort and is favoured by many academics. This form of research enables
the highest forms of academic freedom and autonomy as the researcher is responsible and held
accountable for making independent judgments about the scientific approach, methodology, and
validating his/her own results without constraint (Mary Frank Fox and Catherine A. Faver 1984).
However, in today’s highly competitive academic landscape, multi-disciplinaryy collaboration has
become highly favoured and prized over traditional solitary dispositions in research.
Contract research is defined by the mutual agreement of two partners on a general research question. The
primary researcher then plans and conducts the research. In this form of collaboration, the researcher still
has notable autonomy and is seen as an expert in the field by the industry partner. Contract research
provides a useful avenue for companies and businesses to tap on external knowledge sources and extend
their own R&D units into the labs and classrooms of academic institutions (Haour 1992). Joint research is
similar in concept to contract research, but here both parties participate in the knowledge production
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process and there is bidirectional exchange of ideas. The last form of collaboration is the service-based
consulting channel. Here the industry partner usually has a technical question that is addressed via simple
testing within the academic institution. In most cases this question can be addressed without undergoing
any form of academic research. While this form of collaboration is highly unfavored by many academics,
as it does not stir any intellectual curiosity, it can however present attractive financial opportunities to
faculty, which is regarded as beneficial by some researchers, particularly those in developing contexts
(Perkman and wlash 2008). In the west the most popular forms of collaboration with industry are the ones
that involve bidirectional knowledge flows, where both the university and the industry partner have the
needed capacity to create and share their own knowledge.

2.3

Measuring Effectiveness: UIC Success Factors

Academics have used many metrics and tools to evaluate the effectiveness of these collaborations, yet the
majority in the field have not been able to reach a unanimous decision on what constitutes the optimal
performance measuring indicators. University industry collaborations take on many forms, have various
mechanisms of knowledge transfer and do not always lead to the similar outputs (Ankrah & AL-Tabbaa,
2015; Rybnicek & Königsgruber, 123 C.E.; T. Mgonja, 2017). This, along with the unlimited drivers and
barriers to every interaction type, which act on several different levels, and affect every stakeholder
differently (Schofield, 2013) have made this task very challenging.
Measuring effectiveness in inter/intra-industry alliances has been reasonably well established in the
literature (Kim, 2015; OH, 2019). This is in part due to the similar motivations that exist between the two
actors as they are both from the same field (Industry) and strive to achieve similar outcomes, like;
enhanced innovative productivity, introduction of new products, attaining a bigger market share and a
wider customer base (Richardson, 1972; Stuart, 2000). The existing work on university-industry alliances
still fails to produce a holistic and balanced performance measurement system. This is largely due to the
great heterogeneity that exists between the two partners. Academics and Industry professionals come
from two completely different worlds, governed by different rules and systems, use different time frames,
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and have different aspirations (Brennan and Turnbull 2002). Academics are driven by curiosity in their
research endeavours and are usually looking for receiving recognition from their peers in academia
through publishing or making scientific breakthroughs (Siegel et al., 2003b). Industry research tends to be
highly confidential in nature, product centric and is aimed at either enhancing current products or
producing new ones to increase profits (Vedovello, 1998; Siegel et al., 2003b). When two actors coming
from two different backgrounds, having completely different objectives and motives come together to
presumably reach a mutual output, it is no wonder that many challenges will pave the way, especially
when each partner also has their own set of organizational limitations and constraints (Hadid & Kirbi
2011).
Not only does heterogeneity exist between the two partners, but there are numerous dissimilarities
between academics themselves. Researchers do not equally engage in industry partnerships; in fact, the
vast majority are highly “cautious” of engaging with industry (Nature Index 2017). Many studies have
examined individual barriers to industry collaboration by analyzing different external dimensions. These
include things like university culture, efficient management systems of knowledge transfer interactions
and incentives for participation (Bjursell & Engström, 2019; Scandura & Iammarino, 2021; Schofield,
2013.). Others have decided to take a deeper look into individual traits and characteristics that are thought
to influence an academic’s decision in joining a collaboration (van Rijnsoever et al., 123 C.E.). Yet at the
end interactions with industry require different interaction levels and communication skills which are
highly dependent on the type of collaboration itself (Dutrénit & Arza, 2010a). Furthermore, there are a
variety of parameters that can also influence or interfere with the determinants of success in any
collaboration which are usually not fully accounted for, these include the reputation or size of the
partnering institutions, the extent of organizational involvement, institutional process, and processes,
varying scientific disciplines and external factors like government support and country context. Most of
these moderating factors are yet to be examined in more depth in the literature, particularly for countries
in transition (Cyert and goodman, 1997; Ankrah & Al-Tabbaa, n.d.).
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Despite the numerous moderating factors and parameters that greatly influence UIC success, the
literature still points to many different tools and metrics for evaluating the outcome or output of these
collaborations. However, the majority fall short when it comes to general applicability. This is because
the motivations for companies and researchers to partner are diverse and the final outputs are hugely
dependent on the type of interaction, which considerably varies from case to case (Rybnicek &
Königsgruber, 123 C.E.). Some researchers have chosen to focus on measuring collaboration outputs like
publications, (Abramo et al., 2017)Hoekman et.al. 2010; Jeong et al. 2011; Lundberg et al., 2006) patents
(Motohashi & Muramatsu, 2012), or even more commercial driven outputs like income from licensing
technologies or forming spinouts(Horner et al., 2019; Siegel et al., 2007) . The argument here is that more
sophisticated (commercially driven or innovative) outputs are usually a measure of collaboration success
over simple outputs like sharing knowledge or co-publishing. Others have tried to derive the success
factors from analyzing public data sets on funded grants, research projects, or contract
submissions (D’Este et al. 2012; Jeong et al. 2013) in order to identify the influencing key variables that
led to successful partnerships, like the size of the industry partner or the amount of the funds involved.
Others have focused on more non-quantifiable output measures like satisfaction of both parties involved
and the perceived or expected long-term impact on the economy and society (Baglieri et al., 2018).
Although many of these studies have generated interesting research findings on the determinants of
success for university industry collaborations, many fail to fully capture the in-process challenges
including organizational hurdles, institutional culture, in-project management obstacles and any
challenges that arise in the relationships between the individual stakeholders.
Some studies have deployed qualitative approaches to try and capture researcher motivations for
collaboration choices through conducting in-depth interviews or surveys with academics (Bjursell &
Engström, 2019; Bodas Freitas & Verspagen, 2017; Grzegorczyk, 2019; H. el Hadidi & Kirby, 2015; van
Rijnsoever et al., 123 C.E.) Many of these studies end up being limited to a certain discipline, institution,
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culture or country context and have been criticized for being subjective, unreliable, and offering little
validity (Campbell and Stanley 1966).
Moreover, since most of this witnessed increase in the number of university industry collaborations come
from countries of the west, most of the findings regarding performance measurement are exclusive to
developed country contexts. These countries have placed exorbitant efforts over the last two decades and
fostered a range of policies and programmes aimed at enhancing and maximizing the gains from
university-industry collaborations and technology transfer (Rogers et al.,2000; Mowery & Sampat, 2005).
This has not been the case in developing countries or countries in transition like Egypt, where university
industry ties have progressed relatively slowly. The literature provides very little knowledge on their
formation mechanisms or the attributes that are responsible for their success or what motivates the limited
number of researchers to engage in such partnerships.
Despite citing a “lack of tools” in the literature (Perkmann et al., 2011., p. 202) to measure success
factors, this has not stopped researchers from trying to introduce different performance measurement
frameworks and systems to measure and tap into UIC success factors. The existing literature mainly
points to four major categories of University-Industry collaboration measurement indicators. These
categories mainly focus on measuring collaboration inputs, collaboration processes, collaboration outputs
and long-term impact (Barnes et al. 2002, Bercovitz, Feldman 2008, Perkmann et al. 2011, Langford et al.
2006, Iqbal et al. 2011, Tijssen et al. 2009, Luoma et al. 2011 Ankrah & Al-Tabbaa, n.d.). Other studies
have also taken into account the external environment, including things like government initatives, local
conditions, country legislature and laws regarding innovation policy and general innovation awareness as
other influencing parameters on the success criteria (insert studies).

2.3.1

Collaboration Outputs

Studies that focus on collaboration outputs, argue that they provide more concrete and quantifiable
measures of success. In Abramo’s Italian study, a bibliometric approach is used to analyze co-authored
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publications that are jointly produced by Italian academics and industry members (Abramo et al., 2009).
The study tries to examine whether jointly published articles with industry are of higher quality compared
to regular academic articles by comparing journal ranking. While publishing in peer reviewed highranking journals is a significant indicator of quality in academia, this is not always the case with
university-industry collaboration (Seppo & Lilles, n.d.).
As an output measure, joint publishing between industry and academia is considered easy to quantify. It
usually results from a long-term research project or collaboration where bi-directional knowledge sharing
has taken place (Langford et al. 2006[1] ). In the physical and life sciences, co-authored papers are still
one of the most visible and well-documented indications of collaboration and academic excellence (Melin
and Persson, 1996; Katz and Martin, 1997; Laudel, 2002). However, in many cases collaborations are
formed on a short-term basis and university knowledge is simply transferred as a form of IP like patents
to firms or businesses. Findings are not published but are shared in private reports to ensure
confidentiality for the industry partner (Prašnikar & Škerlj, 2006; Seppo & Lilles, n.d.).
Other collaboration instances depend on sharing expertise or exposing students to industry problems
where no joint-authored papers are even published or expected (Lundberg 2006). From an industry
perspective, in many cases, the number of publications or citations is not a highly sought-after objective,
but rather solving problems through applied research (Seppo & Lilles, n.d.). It is therefore important to
take into account the aim of the collaboration from the start and the desired outputs while designing or
selecting the indicators for measuring project success (X). Although using bibliometric measures to assess
collaboration success seems like a valid metric, its application in many collaboration forms is regarded as
obsolete.
Other studies have opted to measure success factors by using other commercial output measures,
including: the number of jointly filed patents, the number of licensed technologies, received royalties
from licensing, and the formation of spin-offs. (Insert other refences here Grimaldi and von Tunzelmann,
2002). While these output measures are highly significant when it comes to measuring performance, it is
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important to note that they are also highly dependent on having an established Technology Transfer
Office at the academic institution (Ferreira, J. C., Vitale, A. L., Farias, C., Carlos, P., & Harumi, L.
(2021). Technology Transfer offices are responsible for managing university intellectual property and
commercializing university technologies from the lab to the market (. Breznitz, S.M.; Feldman, M.P
2012). Audretsch and Leyden, emphasis the pivotal role technology transfer offices play in licensing
university IP and in forging partnerships with industry. Their marketing and outreach activities are
responsible for attracting many of the potential technology licensees to academic institutions. Yet, it is
important to mention that the size and ability of technology transfer offices to commercialize technology
varies greatly and partially accounts for the huge variations witnessed across universities in patenting and
licensing activity (Ferreira, J. C., Vitale, A. L., Farias, C., Carlos, P., & Harumi, L. (2021) Bercovitz and
Feldman 2006.) Therefore, while many of these financial outputs seem like reasonable indicators of the
success of a collaborative activity, they are also highly dependent on the maturity of university-industry
collaboration ecosystem and availability of resources and tech transfer expertise, which cannot be easily
applied to developing economies or contexts.
Other quantifiable outputs that have been discussed in the literature include the realization of a final
prototype or industrial product (Ankrah, S., & AL-Tabbaa, 2015) While many collaborations usually end
up with the co-development of certain products, particularly ones involving joint R&D projects, it is still
a widely known liability that university research is usually accompanied with a high level of risk and
uncertainty. According to Perkman et al, scientific research is always followed by a high degree of
uncertainty due to the early-staged nature of academic innovations(Perkmann et al., n.d.-a). As a result,
there is always a chance that a technology might not yield a fully functioning product or prototype in the
final stages of a collaboration as was expected. (Perkmann et al., n.d.-b). Moreover, in some scientific
disciplines, product development is an extended process. For example, developing new drugs in the life
science fields usually requires longer time periods for clinical testing and regulatory approvals that often
depend on local market conditions (Prašnikar & Škerlj, 2006). This results in a significant delay/lag
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before any final product can be realized or measured (usually not at the end of the collaboration)- another
problem with depending on output measures alone.

2.3.2

Collaboration Inputs

Measuring success factors through collaboration inputs has been widely mentioned in the literature.
Institutional factors (seen as inputs) have been among the most cited to have an impact on the success of a
university-industry relationship (Rybnicek & Königsgruber, 123 C.E.). These include things like having
capable and competent human resources to take part in the research and dedicated university staff to run
and manage these projects ( Myoken 2013, Arvanitis et al. 2008; Schofield 2013). Also having the
needed financial resources, the right equipment and the proper contractual agreements in place from the
start is highly critical to ensure project success later on. Quite often these “resources'' are associated with
the size of the partnering institutions, their reputation and founding date. (Boardman and Bozeman 2015;
Arvanitis et al. 2008). In other instances, these facilitating conditions depend on having an insitution that
has frequent engagements with industry and has therefore developed more formal processes to manage
these engagements. Other input factors include the “flexibility” of the two institutions and having in-place
processes to manage and circumvent potential conflicts or bottlenecks along the way and ensuring proper
communication channels are available (Boardman and Bozeman 2015; Schofield 2013; Franco and Haase
2015). Upper management support, from university presidents and heads was also one of the most
mentioned inputs for achieving successful collaborations (H. el Hadidi & Kirby, 2015b).
As a result, institutional characteristics of universities and firms seeking to collaborate play a big part in
measuring up to the success criteria of a collaboration. Naturally, firms with a low level of technological
sophistication are highly unlikely to venture into research and technological activities with academic
institutions and produce novel technologies. Other factors like firm size, resources, operating sector, date
of establishment and geographic location (Petruzzelli 2011) all play a factor in defining the type of
collaboration, the nature of its activities and its presumable outputs (references see page 8- socioeconomic
impact).
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However, some researchers have pointed out that having so-called “optimal” collaboration partners from
an institutional level is not always a guarantee for project success. In certain instances, some projects fail
while others thrive despite occurring between two similarly resourceful and structured institutes. They
argue that assessing success from an organizational level provides limited verification and has to be
complemented with individual-level analysis (Rajalo & Vadi, 2017) . Vadi and Rajalo mention that
having preconditions like choosing the right partners from the start is detrimental to the success of a
collaboration, after all the collaboration happens between individuals not institutions. This is why having
compatibility in research capabilities, compatibility in business thinking, and compatibility in
relationships and relational aspects are all important factors to consider in a partner before embarking on a
collaboration (Manotungvorapun & Gerdsri, 2021; Rajalo & Vadi, 2017). However, individual level
analysis is usually highly subjective and difficult to measure. It also has its critics who prefer more
concrete and measurable data.
To overcome this issue some researchers like Perkaman and Walsh 2011, have focused on measuring
multi-dimensional aspects in university industry alliances using a quantitative and qualitative approach
that considers the different process stages of the collaboration and looks at both objective and subjective
measures(Perkmann et al., n.d.-a, 2013).
They introduce a success map that takes into account the uncertainty aspect of research output and
provides a more holistic approach to success measurement. The framework they provide considers the
various dimensional levels involved in any alliance including: the final outputs of collaboration,
collaboration inputs, in-process activities, and overall impact in efforts to provide a more comprehensive
overview of every collaboration (Perkmann et al., 2011).
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Figure 4- Success Map for UICs

(Source: Perkmann et al., 2011)
While their proposed framework seems multifaceted, targeting the collaboration at various stage points to
enable interventions and adjustments when needed, the multiple components (measured from the
proposed metrics in the blue boxes) make their assessment rather complex. Actual implementation might
come with great difficulty, due to its numerous components that include assessments, interviews, and
surveys in addition to developing specific metrics to assess success at every stage.
The quantitative output measures that have been studied have provided insight into the direct impact of
the collaborations or their effects on industry, yet they fail to capture any relationship-based indicators.
Although quantitative outputs have been popular in this field, generally since they are much easier to
collect and quantify, it is clear they do not accurately capture the full scale or depth of activities that
happen in university-industry cooperation particularly from a relational level. Even in developed contexts,
conventional quantitative metrics are not enough to measure the full extent of the long term
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socioeconomic impact of collaborative activities including employment, poverty reduction and
community development (Ferreira, J. C., Vitale, A. L., Farias, C., Carlos, P., & Harumi, L. (2021 .
Other studies by Tseng et al chose to assess success factors by analyzing the organizational culture that
can influence the capability of universities to have successful ties with industry (Tseng & Raudensky,
2014). These include factors like providing incentives for researchers in universities, the innovative and
entrepreneurial spirit on campus, university upper management support and available government
funding. In developing contexts much of this ecosystem is still highly unorganized and in the early
formation stages. As a result, basing success factors solely on the external enabling environment might
produce research that is highly fragmented and particularly unrepresentative when considering countries
in transition.

2.4

Researchers’ Motivations for Success Factors

When it comes to collaborations, researchers do not equally engage in such ventures (Scandura &
Iammarino, 2021). Despite calls from governments and encouragement from university heads many
academics shy away from industry interaction. According to Nature 2017 many academics are highly
“cautious” of industry engagement (International Collaborations Growing Fast | Nature Index, 2017). This
can be explained by many factors including concerns relating to open-science principles and limiting a
researcher’s academic freedom to publish and showcase their findings and fears regarding research
integrity or being asked to produce specific results (van Rijnsoever et al., 123 C.E.).
For some academics, concept related barriers come into play, where some researchers believe, their role is
limited to teaching and doing basic research and should not include any commercial involvement (Attia,
2015; Tseng & Raudensky, 2014; van Rijnsoever et al., 123 C.E.). Although many studies suggest that
collaboration with industry in publications usually generates higher citations and gets more recognition
and appraisal in the commercial world (Scandura & Iammarino, 2021), many argue that this usually
comes at the expense of conducting traditional basic research and partnering with other academic
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institutions, in order to move up the academic career ladder (Clark & Horton, 2019). Furthermore,
researcher discipline or area of expertise also plays a role in the extent of involvement with industry.
Some research areas are considered more “commercially relevant” than others. For instance, those in the
social sciences fields are more likely to experience a lower level of engagement with industry, than those
with disciplines in the applied sciences. In other contexts, some faculty are drained with heavy workloads;
between their teaching activities and other administrative tasks and are not left with much time to fully
pursue and conduct research activities (H. el Hadidi & Kirby, 2015b, 2016). While many studies argue
that university culture plays a significant role on researcher’s behaviours and their attitude towards UICs
(Bjursell & Engström, 2019), in the end willingness to collaborate with industry partners is highly
dependent on individual characteristics, personal goals and motives that are difficult to measure and vary
largely from one individual to the next.
Understanding researchers’ motivations is a topic that has been lightly covered in the literature. This is
because measuring researcher motivations is related to undercovering personal traits and individual
drivers which are highly subjective and not easy to measure or collect. However, many external
influencing factors are responsible and also shape a researcher’s choices. These include organizational
culture, the type of research institution, the existing laws and regulations governing their country, local
market sophistication level, technology capacity and general awareness of innovation and its importance.
All of these factors affect knowledge transfer effectiveness on several dimensions and ultimately
influence researcher motivation to engage in collaborative research projects as the researcher is not living
in a vacuum.
Researchers also prefer certain collaboration types over others. In developing contexts, research has
pointed out that many university researchers choose to venture in service or consultancy-oriented
collaborations, where they receive an additional source of income to compensate for their low salaries (H.
el Hadidi & Kirby, 2015a; Malik et al., 2021; Malik & Wickramasinghe, 2015). Although service
channels of knowledge transfer are needed, particularly by industry, yet they fail to offer any avenue for
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new knowledge creation. While bi-directional channels (where knowledge flows both ways, usually in
collaborations involving joint R&D projects) have been recalled driving the most benefits (Arza, 2010),
especially benefits related to spurring innovative and enhancing national competitiveness, however it’s
important to note that these channels are highly dependent on having a sophisticated, technology-driven
market which can easily absorb and co-create these technological products and solutions. This is why
bidirectional and commercial knowledge flows have been highly demonstrated and successful in more
developed nations like the US and Europe, where there are many firms and businesses that already deploy
high technology levels and are capable of receiving and producing deep tech solutions. These channels of
knowledge transfer and collaboration are starting to become more common in transitional countries like
China, Russia and India who have heavily invested in their scientific infrastructure and knowledge base
(Bodas Freitas et al., 2013). It is also important to consider country culture and business culture that
ultimately affect how researchers behave or make collaboration choices.

2.5

UICs in the Global South

Universities in the global south have also been keen on transitioning from more basic research-oriented
institutions to more entrepreneurial ones. This trend has been witnessed with much variation, as
knowledge transfer and collaboration channels continue to take on different forms and progress at
different rates. Yet despite the limited resources, skills and needed frameworks to help guide these
collaborations, it is evident that some interesting collaborative initiatives have taken place. Governments
have regarded innovation and entrepreneurship as new and important policy options and played an active
role to ease the transition in higher education. In many countries several initiatives have taken place that
involve laying the needed foundations to support this challenging ecosystem. However, research
development efforts in the global south seem to “catch-on” at much later rates compared to the west, this
is partly due to having businesses that do not exhibit strong interest in adopting locally created knowledge
and very limited technology-driven sectors that do not possess the capacity to absorb technological
university outputs (Bano & Taylor, 2015; Malik & Wickramasinghe, 2015). On the other hand, the public
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higher education sphere is also frequently underfunded, highly centralized and characterized by having
low quality education and research outputs (H. el Hadidi & Kirby, 2015b; Malik et al., 2021; Saad et al.,
2008). Governments also face immense challenges regarding policy instrument selection and
implementation. Facing limited financing and resources governments, universities and industries need to
make strategic choices on which strategies to take that can best serve national interests ((Attia, 2015;
Aubert, 2004; Bano & Taylor, 2015; T. Mgonja, 2017a)).
Industry demands in developing countries are very different from developed ones. This is largely due to
the different socio-economic conditions (Arza, 2010). Incomparable country characteristics including
higher poverty rates, weaker health and educational systems and primitive production conditions that rely
on more labor-intensive production schemes leave little room for meaningful university industry
interactions(Dutrénit & Arza, 2010a). Even if there is demand for sophisticated knowledge, it is usually
not desirable from domestic sources (Velho, 2003). In Latin America foreign companies rely on
importing technology from their headquarters in the US or Europe and local companies are labeled as
being basic with equipment and production techniques that utilize low technology (Arza, 2010)). In
Algeria and Malaysia importing foreign technologies has been used as a strategy to advance industries
and push market growth, leaving minimal complementarity or input from local universities and research
institutions (Saad et al., 2008). These conditions have created very limited opportunities for universities
and research centers to engage with industry.
Governments have tried to compensate the poor R&D infrastructures in local firms by encouraging
university industry collaboration (Malik et al., 2021) . In Pakistan this was accomplished by providing
supportive frameworks and financial support to grow and establish these new interaction channels (J. Kim
& Castillejos-Petalcorin, 2020; Malik et al., 2021). As a result, some local firms have upgraded their
technical capabilities and advanced into more technology-oriented sectors including ICT and
telecommunications (Smirnova, 2016). Some universities have also benefited through these synergies by
improving their academic performance, by being exposed to industry from a practical and relative
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perspective. These partnerships have resulted in many similar beneficial outcomes across many countries
in south Asia(J. Kim & Castillejos-Petalcorin, 2020; M. Kim, 2015) .
However, a lack of cooperation between government, university and firms has been cited as a major issue
in the developing context, despite having created long term visionary agendas that strongly acknowledge
the importance of university industry ties(Attia, 2015; Malik et al., 2021) . This has been witnessed in
countries like Egypt and Pakistan who have both developed substantial science policy agendas and
visions that provide concise, high-level frameworks and initiatives for supporting knowledge transfer
between higher education and industry (Malik et al., 2021) Most cases of successful collaborations are
still the outcome of individual efforts either by faculty members or proactive industry partners, as there
remains huge challenges to actual ground implementation of such policies (H. el Hadidi & Kirby, 2015b;
Malik et al., 2021; Malik & Wickramasinghe, 2015) Many governments have utilized or put in place
“intermediaries” to help broker effective collaborations(Malik et al., 2021). Public or private offices like
industry liaisons or Technology Transfer Offices (TTOs) have been established to act as a link between
universities and firms in many developing contexts. However, many studies have shown that these TTOs
operate inefficiently as they are understaffed and untrained and lack upper management support from
their own institutions (Fai et al., 2018).
Fragmented outreach activities seem to be the norm rather than the exception with little synergies or
formal linkages between industry, university, and government stakeholders (Liefner & Schiller 2008).
This highly fragmented institutional and organizational ecosystem is a common feature in many countries
in the south, with many scholars calling for a radical shift towards a more interconnected triple-helix
model that can bring all three stakeholders together and build stronger relations and social capital (Saad et
al., 2008).
To overcome this fragmentation some countries have focused on the effects of mobility and proximity as
strong enabling factors, by introducing “Science Parks” and incubator labs to enable universities and
industries to work and co-exist in close proximity (Caldera & Debande, 2010b; D. S. Siegel & Wright,
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2007). Science parks serve as an essential element in the infrastructure of the knowledge-based economy,
where university-affiliated properties are funded by the government to accommodate and support the
growth of firms and new businesses. These science parks offer locations where all stakeholders can come
together to engage and collaborate stimulating innovation, technological development, and
commercialization (Hattangadi, 2019). This is made possible by offering all the needed resources and
services; from state-of-the-art lab facilities to ICT hubs, even internal transportation and office spaces to
facilitate knowledge transfer and business development between all three stakeholders. While this model
has proven highly successful in places like the US (Silicon Valley) and in Spain (Andalusia Technology
Park) (Caldera & Debande, 2010a), its adoption in developing contexts has been rather challenging due to
the high associated costs and large investments needed to build these expensive facilities. As a result, only
a few countries have been able to benefit from this model. Other approaches that build on the importance
of proximity have involved allowing faculty to take time off work and engage as part-time or full-time
staff in industry headquarters as part of a “Talent mobility program”(Pittayasophon & Intarakumnerd,
2017). This model was adopted in Thailand, yet similar approaches have been received with high
resistance from faculty and academics who wish to remain in their own comfort zones.
In developing contexts most rresearchers are unmotivated to venture in industry partnerships as
universities do not provide any proper incentives for academics who are active in this field ((H. el Hadidi
& Kirby, 2015a; Malik et al., 2021)). University evaluation schemes do not take into consideration
collaborating with industries or taking part in commercial activities for tenure and promotion. This is
highly problematic for researchers, particularly for academics in highly technical disciplines, like the
engineering and life science fields, where partnering with industry is more relative and adds numerous
benefits to their research outputs and for their students.
In many cases, researchers interact with firms in response to economic pressures including institutional
imperatives to bring external sources of funding or as ways to complement their personal low salaries
((Arza, 2010; H. el Hadidi & Kirby, 2015b). This has made certain interaction channels, like short-term
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service-based or consultancy options more popular over others in the global south (Wickramasinghe and
Malik, 2018).
According to Azra in these instances collaborations take on much lower levels of interaction and usually
involve solving simple short term production problems that do not require bidirectional flows of
knowledge or contribute to enhancing national competitiveness and innovation(Dutrénit & Arza, 2010a).
According to some scholars, these informal channels of collaboration do not incur any substantial benefits
to academic institutions and also pose potential conflicts relating to time management for university staff,
who are already overloaded with teaching and administrative responsibilities (Wickramasinghe and
Malik, 2018).
Firms also have a significant proactive role to play to foster more beneficial collaborations. This usually
requires a higher level of commitment and more dedicated participation from the firm's side, not only to
acquire technology from universities, but to co-create knowledge with the university partner into a final
product. This usually involves long-term strategic collaborations with bidirectional knowledge flows
(Dutrénit & Arza, 2010b). This form of collaboration is generally very limited in the global south.
University industry collaborations more often adopt knowledge diffusion instead of knowledge creation in
this context (Mansfield and Lee, 1996), as a result, despite having some good quality scientific research
universities and facilities, their outputs end up being obsolete with industry demanding less ambitious
outputs and more solution-based services provided through consulting or other less formal channels of
interaction (D’Este and Patel, 2007).
In addition to these challenges many barriers still stand in the way of developing countries in transition to
such alliances. For instance, in Africa, the majority of countries (with the exception of South Africa) have
neither a specific law on IP ownership by research institutions nor any laws for technology transfer
(WIPO 2012). Countries like Nigeria, Ghana, Algeria, Morocco and Tunisia are all operating under IP
Policy “Guidelines”, with no official laws intact. Most have established (or are in the process of
establishing) technology transfer offices (TTOs) in all research institutions and universities, without the
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backup of concrete laws to support the formation of a cohesive tech- transfer infrastructure ( WIPO
Report 2011 -The Changing Face of Innovation).
Environmental and organizational issues also act as major factors that can impede or enhance knowledge
transfer from academic institutions (Siegel et al., 2003(Bjursell & Engström, 2019) Lack of initiatives
provided by the universities to promote commercialization of university knowledge on campus and absent
coordination between stakeholders, poses a big challenge (Anderson et al., 2007; Horner et al., 2019;
O’Kane et al., 2020; Siegel et al., 2003). Another issue is not having the proper infrastructure in place that
can support and manage formal relationships between industry and academia, a common problem in
developing countries where limited formalization of the intellectual property rights exists (Fai et al.,
2018). Other external factors that directly influence knowledge transfer include weak ties with industry,
resulting from a lack of trust and low degree of technical maturity at local firms (H. el Hadidi & Kirby,
2015a; O’Kane et al., 2020; York & Ahn, 2012). As a result, UIC is largely shaped by the environmental
endowment and the support it achieves from its university (Siegel et al., 2003).
Initiating university-industry collaborations in this context is not only challenging but requires sufficient
time, effort and resources as both industry and university stakeholders lack experience in collaborations
and have weak managerial capabilities to ensure such ventures move smoothly (José Guimón World
Bank, 2013).
Encouragement of innovation in the global south comes filled with its own set of challenges and
complexities. Fragmented institutional and governmental ecosystems, low business sophistication levels,
in addition to weak research outputs from academic institutions and poorly developed infrastructures
make it difficult to adopt the triple helix model and recommendations from the west as is. This has
created a significant research gap as ties between industry and academia in emerging country contexts has
not been explored while considering the additional hindrances and barriers that emerge and materialize
when considering the different social, economic, political and cultural gaps.
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3

Egyptian Context of the Technology Transfer Market

Egypt is undertaking considerable efforts to enhance its technology transfer capacity. While there remains
significant opportunity in Egypt for universities and research centers, as generators of new knowledge and
innovation, to have more positive impact through interaction with industry, in particular SMEs, there has
been notable progress on numerous fronts. Egypt’s global innovation index has been improving in the
past few years, reaching an unprecedented high in 2019, where it ranked 92nd among 129 economies
(WIPO- Global Innovation Index 2019). Although this rank fell four places in 2020, it has picked up
again slightly in 2021 ranking 94th among 132 economies (Androschuk, 2021; Soumitra Dutta & WunschVincent, 2021). However, Egypt’s research institutions ranked low in terms of offering proper regulatory
environments for researchers and the overall education rating dropped 10 places from 2018 (WIPOGlobal Innovation Index 2019). Market and business sophistication were also noted as general
weaknesses in the Egyptian market. This was attributed to having weak university-industry linkages and a
lack of sophistication in local R&D firm capabilities which affect the overall market uptake potential and
transfer of knowledge (ESCWA, 2017; Hadidi & Kirby, 2015).
Despite these indicators, several attempts have been made by the government particularly the Ministry of
Scientific Research and Higher education and Egypt’s Academy of Scientific Research (ASRT) in order
to stimulate the impact of research outcomes on Egypt’s national competitiveness and economic and
social development. Among these efforts was the constitutionalizing of Intellectual Property rights,
establishing technology transfer offices (TICOs) in universities and research institutions, funding a
network of incubation-related facilities through Egypt’s biggest national funding schemes (The STDF)
and the introduction of new laws like the Innovation Incentive law in 2018, which allows universities and
research centers to exploit state funded scientific research for commercialization activities and also
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permits universities and research bodies to establish companies in their field of research (ASRT website
and Youm el sabae3 article X).
Egypt’s public universities (with over three million students) have increased from 23 to a total of 27
universities from 2014 to 2021, marking a 17.4% increase (Higher Education in Egypt: 2014 vs 2021 |
Enterprise, 2019.). This trend has also been witnessed in the private sphere where the number of private
universities and technical colleges have increased from 18 to 35 since 2015 (Higher Education and
Scientific Research Sector-SIS, n.d.). Clearly, there has been a significant increase in the public and
private spending in higher education the past 7 years, reaching over 65 billion EGP in investments after
the government announced its intention to build several national and international branch universities
(ESCWA, 2017; UNESCWA, 2017) in the new capital and in several governates like the New Valley,
Matruh and Sharm El Sheikh by 2020(Egypt to Construct 8 International Universities in New
Administrative Capital by 2020 - Egypt Independent, 2019.)
Egypt already has a high number of researchers and graduates compared to similar countries in the region,
this number is surely expected to increase with all these new developments. The number of international
research papers published by Egyptian researchers in international journals has also increased reaching
over 32,000 published papers in science fields in 2020, where Egypt ranked 30th worldwide out of 234
countries according to the SCImago Journal ranking (SJR - International Science Ranking, 2021.)
As for patents, the number of applications submitted to the Egyptian Patent Office were approximately
2,183 in 2019. Around 47% of those applications were submitted by Egyptians accounting for 1,027
applications, while 1,156 applications, (representing 53% of the total) were submitted by foreigners
(CAPMAS, 2019, Egyptian Patent Office website 2020). However, only 27.2% were granted to
Egyptians, and 72.8% were granted to foreigners showing how relatively low success rates are for local
applicants (CAPMAS, 2019).
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Egypt’s IP protection legal framework is now more robust and application fees are acceptable for
residents. The challenges facing the IP system, and particularly patenting, seem to stem from issues
beyond the legal IP framework - and have more to do with a lack of general awareness, institutional
resource allocation, and the availability of skilled local patent drafting expertise.
Although Egypt has an abundance of legal professionals, with an estimated 500,000 to 600,000 member
lawyers at the Egyptian Bar Association in 2019 (Egypt - Lawyers for Lawyers, n.d.), only a small
number of IP lawyers are present with the right backgrounds to draft strong patent applications and help
inventors in protecting their innovations.
While there have been several successful efforts to help draft Intellectual Property policies at several
institutions on a national level, perhaps there remains a challenge for major stakeholders to effectively use
and engage with these newly developed IP systems. Only a few universities and research centers still do
not have running IP policies. This is rapidly changing with the increased interest of the ASRT to address
this point by encouraging academic and research institutions nationally to establish Technology
Commercialization and Innovation Offices (TICO)s and incentivizing institutions to develop and enact IP
policies, with the help of external experts and support of organizations such as the WIPO (World
Intellectual Property Organization).
Egypt is known in the region and around the world for producing high-quality university graduates and
researchers, significant scholarly outputs, particularly in the fields of science and engineering, and wellestablished universities and research institutes, all of which help to shape the necessary human capital and
institutional resources for successful industry partnerships. The most significant problem facing Egypt's
national science, technology, and innovation ecosystem is enhancing the transfer and diffusion of all the
country's developed knowledge into the market.

This has been attributed to insufficient connecting mechanisms and a lack of focal points at universities
and research centers that can link them with industry (Kirby & el Hadidi, 2019). Other barriers include
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low incentives for both stakeholders to initiate collaborative projects. Traditional faculty evaluation
schemes currently value research publication over research application. Most research institutions still
depend on outdated teaching styles and curriculums that do not educate students or researchers on the
principals of innovation and entrepreneurship or how to develop practical problem-solving skills (H. el
Hadidi & Kirby, 2015c, 2016). Therefore, most industrial entities do not trust academic research and are
unaware of the academic community's achievements or their potential.

While there have been limited collaboration success stories, it seems that they have not been actively
promoted or publicized to build precedence and trust. Most researchers, particularly in the applied science
disciplines, have not been exposed to industry operations, facilities, or resources and therefore their
research does not aim to tackle or solve industry problems. While several attempts have been made by a
few active scientists only a few have succeeded. In many cases most research findings cannot be
implemented in practice because they fail to consider important business or practical related aspects (H.
H. el Hadidi & Kirby, 2017; Elhadidi & Kirby, n.d.; H. el Hadidi & Kirby, 2015a). Therefore, despite the
significant volume of research output being produced/conducted by academic entities in Egypt, in most
cases it suffers from being “detached from reality” (H. H. el Hadidi & Kirby, 2017).

Industry stakeholders assume that university research in Egypt is of low quality and not focused on
targeting industry needs (Kirby & el Hadidi, 2019). There is also a lack of managing systems and
coherent mechanisms instilled in universities to initiate or create links with industry and properly oversee
and manage these complex ties (H. el Hadidi & Kirby, 2015c). While many universities have established
intermediary offices like TTOs, unfortunately the majority of employees in these offices lack business
acumen and the required needed legal experience and skills to either draft proper patents for the university
technologies or allow researchers to engage in commercial activities without fear of litigation (H. H. el
Hadidi & Kirby, 2017; Kirby & el Hadidi, 2019). Senior management in universities do not seem to be
aware of the importance of university industry ties and as a result do not treat it as a priority, leaving the
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whole process to take a very ad-hoc form without any practical formal mechanisms for engagement. This
has resulted in internal and external bureaucracy and high levels of inflexibility and poor communication
that fails to effectively transfer or commercialize any knowledge to industry.

4

Conceptual Framework

Based on the findings in the literature review, two main theoretical frameworks were used in order to help
us better understand collaboration characteristics and what are the perceived success factors from an
academic perspective.
The first conceptual framework was adopted from Perkmann and Walsh’s Success map which provides a
comprehensive measurement system of the various inputs, outputs, in-process stages and outcomes of a
collaboration. While this success map offers a thorough framework with potential metrics for measuring
success at every stage in a collaboration (Bremser and Barsky, 2004 from perkman and walsh), this
measurement system will be adopted and simplified to focus on specific collaboration inputs and outputs.

Figure 5- The Input-Impact Process

(Source: Luoma et al. 2011)

A list of 10 outputs were devised, which were further categorized into 4 groups of the most common
interaction channels referenced in the literature to include:
1- Intellectual (Academic) channel
2-

Service-based channel

3- Innovative channel
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4-

Commercial channel

These interaction channels were also matched with potential impacts.

Table 1- University Industry Collaboration Outcomes categorized into Intellectual, Service, Innovative and
Commercial Outputs

Impact
UIC Output of

Knowledge

project

transfer channel

1- Sharing

Short-term

Long term

Intellectual

Skilled and trained staff

Human Capital

intellectual

further scientific

lays down the foundation

knowledge

for the applied science that

knowledge/ Expertise
2- Basic Research

follows
3- Co-published
article

Intellectual

Peer recognition for

Enhancing academic

researcher in industrial

performance metrics

and scientific community

(publishing in peer
reviewed journals and
getting higher citations- lag
of 2 years) Increases
university ranking &
industry prestige
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4- Service Test

Service

Income from testing

Provides useful contacts,

services (to university)

marketing opportunities and
reputation for institutions

5- Consultancy

Service

Income from consulting

Provides personal

services

development and creates

(to academic staff)

new professional
opportunities

6- Developed

Innovative

Prototype

7- Developed new

Innovative

product/ Service

Simulates the real and

Saves unnecessary cost,

future product before

provides platform for

allocating any resources

enhancing products and

needed for

services before

implementation

production/implementation

Firms can expand into

Higher level of innovation,

new areas, gain market

↑Productivity

share, sell more products,

↑Competitiveness

and generate more

↑Growth

revenue streams. Students
get product development
experience.
8-Solved Industry
Problem

Innovative

Firm’s performance

Higher level of innovation,

improves, challenges

↑Productivity

students and enhances

↑ Exports
↑Competitiveness
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their problem-solving

↑Growth

capabilities.
9-Patent

Commercial

Revenue from patents

Creation of new inventions
↑Productivity
↑Competitiveness
↑Growth

10- Formation of
university Spin-off

Commercial

Revenue from licensing,

Creation of new jobs

Equity form Spin-off

↑Employment

company/ Licensing

Spin-offs generate money

Technology

External investment
opportunities.
Increase market value at
time of initial public
offering
↑Competitiveness
↑Growth

(Source: Author)

Measuring the success metrics for in-process activities will not be attempted, as gathering data on inprocess activities especially for old projects or projects from various academic institutions will be a
challenging task. Since no one has attempted to measure the performance of university industry
collaborations in Egypt from an input/output approach it’s important to try and see what sort of outputs
are created in these ventures in order to understand what constitutes the most common or preferred
interaction channel by universities and researchers are and how to enhance/improve them.
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The second conceptual framework will be based on the findings in the literature review and on Scofield’s
conceptual framework of knowledge transfer dimensions. This conceptual framework will form part of
our survey for the Egyptian researchers and academics by categorizing questions on university industry
collaborations into five levels of knowledge transfer dimensions.
While Scofield has identified some of the most commonly cited success factors to UICs and grouped
them into six levels, in our studyIwill focus on five main levels of analysis to include: (1) Individual
Factors, (2) Institutional Factors, (3) Project & Process Factors, (4) Relational Factors and (5) External
Factors in collaboration dimensions. These levels are all based with a significant focus on the researcher
and academia as the main unit of our analysis, with no input from industry stakeholders. As a result, the
survey and most of the study targets to answer the questions from the perspective of researchers and
academics or other stakeholders in academia like licensing officers or staff from Technology Transfer
Offices.
This conceptual framework groups the different barriers and enablers to collaboration success at various
levels. At the center of the collaboration is the researcher or the academic that ventures in these
knowledge-based projects. The framework is adopted to design our survey which is based on the
following 5 categories:
1- Individual Factors:
The first level of analysis includes the individual enablers and barriers associated with the researcher’s
profile. These include researcher characteristics; like seniority, academic rank, previous experience with
industry and gender, that have been pointed out in the literature to presumably affect the collaboration
success. They also include researcher motivations and preferences.
2- Project & Process Factors:
This level considers the importance of having a qualified research team and proper project management,
along with proper communication channels and clear agreements as enablers in the collaboration process.
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3- Relational Factors:
This level highlights the importance of building good relationships and precedence with industry partners
and also having the means or necessary skills to overcome cultural differences and keep the collaboration
afloat.
4- Institutional Factors:
Relates to factors involving the overall university ecosystem. This includes things like how institutions
are motivating researchers to venture in collaborations (incentive systems), how much support is provided
from upper management and what role does institutional size and prestige play in attracting industry
partners.
5- External Factors:
Source: Author This is related to factors beyond the university that include national cultural and market
context which ultimately have a role in reducing or enhancing the general capacity for universities and
research centers to form collaborative research arrangements with industry. Awareness on the importance
of innovation, government support and having clear polices and legal frameworks to guide and encourage
linkages between industry and academia are among the most cited factors for collaboration success.
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Figure 6- Conceptual Framework for Knowledge Transfer Dimensions

( Source : Author)
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5

Methodology

University -industry collaborations has been an under studied topic in Egypt. The aim of this study is to
shed some light on some of the successful collaborations that have taken place in Egypt in order
understand what knowledge transfer mechanisms are taking place and what are the perceived barriers and
enablers from the perspective of academia. Another aim is to identify who are the academics and
researchers that take part in these collaborations, what motivates them and what do they perceive to be the
success factors. This study adopted a mixed methods approach in order to provide greater breadth and
depth to the topic, which is usually not possible using singular methods (Almalki, 2016). Overall, the
study is investigational in nature and aims to use both statistics and words to better benefit educational
institutions and government bodies. Although the study seems to have many components, the aim here
was to collect and provide any data or information on the various dimensional levels involved in any
alliance, from a quantitative and qualitative perspective.
To gather this information a three-pronged approach was used, where:
(1) Data on UICs was gathered from several university TTOs and academic institutes in order to identify
and understand collaboration characteristics in Egypt.
(2) A survey was sent out to 113 researchers to collect information on their own collaboration
experiences and preferences when it comes to selecting collaboration channels and industry partners and
what they perceived where the success factors to collaboration.
(3) Four in-depth interviews were carried out with faculty members who have had several successful
collaborations with industry. Each method is explained in more detail in the following sections:

5.1

Data on Collaborations

In order to gather data on collaborations from various academic institutions, ten technology transfer
offices (TTOs) were contacted in order to fill out an online form. The TTOs were approached because
TTOs are supposedly the units in universities responsible for forging university industry ties or at least
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managing them from a contractual and IP perspective. However, it is widely known that many researchers
bypass or completely skip the TTO in several instances and bring their technologies to market themselves,
mostly because of unawareness of their existence (Huyghe et al., 2016).
Initially, every office was asked to contribute with 10 collaborations (even ones that did not yield
successful results), however it seemed that everyone only want to share successful collaborations in fear
of judgement. A fillable table form was shared in an online link through Survey Monkey where the TTO
representative(s) were asked to fill in data on each collaboration. The online form constituted of a fillable
table where information on up to 10 collaborations could be inserted/filled out. The table gathered data on
the name of the industry partner, which sector they belonged to, the duration of the project, how the
collaboration was initiated and the main output of the project. Data on the main principal investigator in
the collaboration was also collected including researcher academic rank, gender, years of employment in
the academic institution and years of experience with industry (see figure 5). The table also included a
question on how the collaboration was initiated in order to understand whether a “technology push” or
“market pull” model is more predominant in collaborations in Egypt.
Other information on the Technology transfer office was gathered like the number of full-time employees
as well as the number of invention disclosures per month to give us an idea of the size of the office and
how “active” this office is from an operational perspective which usually correlates with increased
industry ties (Debackere, 2018) .
From the ten technology transfer offices approached, only six offices responded, giving us a 60%
response rate. These offices agreed to share some data on their collaborations, however many were very
wary of sharing information on their limited ventures with industry. Most refused to share any data on
their unsuccessful collaborations. This can be attributed to the assumption that this will be a direct
measurement of their overall performance and achievements as an office. While initially 10 collaborations
were needed in order to submit the form, I removed the limit to encourage some institutes to share any
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data (even data for 1 collaboration) as many were not very enthusiastic about participating, because of
their low level of engagement with industry.

Figure 7 – Online University Industry Collaboration Form

(Source: Designed by Author on Survey Monkey)

One university agreed to participate despite not having a technology transfer office and the data on the
collaborations was provided by the faculty themselves on behalf of the university. As a licensing officer
at the technology transfer office at AUC, I approached the Engineering and Science Services office (ESS)
at my institution, who is also responsible for forging many industry collaborations particularly in the
construction and engineering space. This was attempted as an effort to reduce any potential bias from
selecting all collaborations from our own internal databases.
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From the data received Isorted the academic institutions into private and public and also added the world
ranking for each institute, according to “Webometrics Ranking of World Universities” as an indicator of
academic excellence and prestige. Although university rankings have been challenged for not offering
valid comparisons especially when considering institutes with different research fields (Hicks et al.2015),
hey are still used by policy makers and university leaders and are perceived as the most accurate measure
of educational quality and institutional prestige (Atbach 2006, from (van Rijnsoever et al., 123 C.E.)
Another measure of institutional prestige was used, which was the founding date. The founding date was
also added to show whether the date of establishment had any effect on attracting more industry partners.
Table 2 - Academic Institutes in Collaboartion Data

No. of
University/ Academic Institute

University

Founding

Ranking

Date

Type

Collaborations
Shared

The American University in Cairo (AUC)

Private

1217

1919

25

The German University in Cairo (GUC)

Private

2407

2002

5

Nile University

Private

2490

2006

5

Benha University

Public

1450

1976

10

Al Azhar University

Public

1644

1961

5

Electronics Research Institute (ERI)

Public

3138

1989

10

Badr University

Public

9465

2014

2

Project outputs were further classified into innovative, service, intellectual or commercial outcomes and
were given a sophistication level score. In total I had 6 universities and 1 research institute participating
with data on their collaborations, yielding a total of 62 collaborations.
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The aim of this exercise was purely investigational in nature and was our initial starting point
into providing some details on the sort of collaborations that take place and the characteristics of the
researchers that forge them. It should be noted that the number of collaborations shared varied greatly
from one institution to the next, however, I decided to make use of any collaboration data that was shared
with us.

5.2

Researchers’ Motivations Survey

Based on Scofield’s conceptual framework that was adopted from the literature, I designed a survey
(Annex 1) that aimed to showcase an academic perspective on the factors that were most perceived to
lead to successful University-industry ties (success factors).I also tried to show whether certain individual
researcher characteristics were positively associated with collaboration. These included characteristics
like academic seniority, gender and having previous industry experience or work experience outside of
academia. The Survey was designed and shared as a link via email to 131 recipients using Survey
Monkey. The Survey had a total of 26 questions which were grouped into 3 precise sections.
Section 1 of Survey:
For the first part of the survey, it was important to collect some data on the researchers themselves, like
individual characteristics, their previous collaboration choices and preferences (if any), their academic
and commercial outputs and what motivates them to join collaborations. I also added a question related to
their general awareness on what a technology transfer office is and whether they have had any contact
with one in the past. For some of the questions here was the underlying rational for choice:
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Table 3- Rational for Success Factors

Success Factor

Explanation

Source

Academic Career Length

Length of career in academia

(van Rijnsoever & Hessels,

from the time of doing a PhD.

2020)

Career length is positively
associated with more
collaborations.
Working at different Institutions

Working at various institutions

(D. S. Siegel et al., 2003)

can enhance researcher’s
awareness of knowledge transfer
and university-industry
collaboration opportunities,
especially if researcher was
employed abroad.
Number of Patents in

The number of patents an

(Perkmann et al., n.d.-b

researcher’s name

inventor is listed as an inventor

Boardman and Bozeman 2015)

or co-inventor is considered an
important commercial output
and a measure of tech transfer
Appearing in Media outlets

The frequency of public

(van Rijnsoever & Hessels,

engagement is usually

2020)

associated with higher
collaboration or industry ties.
Employment in non-academic

Employment in an industrial

setting/sector

sector is usually associated with

59

being more “business-driven” in
research thinking and is usually
an indicator of being able to
forge more university industry
ties.
Gender

The literature frequently cites

(Else, 2019; Filardo et al., 2016;

that males are more likely to get

Minello, 2020; Peterson Gabster

offered and engage in

et al., 2020)

collaboration and funding
opportunities over females.
Academic Seniority

A researcher’s academic rank

(Nasto, 2015; Scandura &

has been found to relate

Iammarino, 2021; van

positively to collaboration.

Rijnsoever & Hessels, 2020)

Researchers were to choose the
rank that best described their
position from instructor to
professor.
Applied Sciences and

The applied sciences are more

(Benneworth & Jongbloed,

Engineering Fields

positively related to

2010)

collaborations with industry
over the social science fields
Involvement with TTO

Previous involvement with a

(Hsu et al., 2015; Huyghe et al.,

Technology Transfer Office is

2016; Kreiling & Bounfour,

found to relate positively to

2019;ISouder, 1990)

having industry collaborations
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or ties as TTOs usually handle
the IP, the contractual and
transactional dimension of all
collaborative activities.
(Source: Adopted from Hessels et al. 2020)

For the rest of the questions the aim was to get a sense of what motivates researchers to enter into
collaborations and what their preferred modes of collaboration were.
Survey Section 2:
The second part of the Survey focused on gathering information on what researchers perceived were the
success factors to collaboration. The success factors were broken down to various levels as discussed in
the conceptual framework to include individual, process and project, institutional and external levels. This
was done through providing a ranking for 3 questions on who and how should initiate collaborations,
followed by a five-point Likert-style scale for 5 questions on the different levels of success factors. This
allowed the researchers to express how much they agree or disagree with a particular statement and was
scored accordingly (Score: 1 - strongly disagree; 2 - disagree; 3 - irrelevant; 4 - agree; 5 - strongly agree).
Survey Section 3:
The last part of the survey adopted a simple choice task (see annex 2), in order to find out which forms of
collaboration do researchers prefer. As discussed in the literature these forms differ according to the
researcher’s involvement in the research process and in the outcomes. These forms can provide full
autonomy to the researcher like in independent research, while others can depend on what the industry
partner wants to seek as in consulting-based collaborations.
According to Hessels researchers also make strategic choices in collaborations based on what they
perceive is best for them and which collaboration form will draw or produce maximum benefits(van
Rijnsoever & Hessels, 2020). These benefits are usually to generate outcomes that can help them advance
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from an academic standpoint in this case like publishing joint articles in peer reviewed journals or
receiving funding opportunities to help them advance their research endeavors and get acknowledged by
their peers. For the more nontraditional researcher I also offered an option to undergo joint research with
a startup and own equity as an outcome. Another alternative was collaborating with a big multinational
corporation and getting media coverage and producing journal publications. This part of the survey was
designed to see which collaboration forms do Egyptian researchers prefer if given the choice and what
sort of benefits or potential outputs do they seek.

5.3

Qualitative Interviews

A total of four in-depth interviews were carried out. All of the participants were affiliated to the American
University in Cairo. The researchers selected were all from one institution due to the ease of accessibility,
as the current COVID pandemic has made travel and meeting in person more challenging. Researchers
from other universities were also not very encouraged to sit for interviews especially given the short time
span during which this thesis was conducted. The interviewees were selected on the basis of having longterm experience in research and being involved in many university-industry collaborations through the
years. Participants names have been removed to ensure anonymization; however, their titles were left for
the reader. These interviews served to provide an in-depth explanation of some of the findings from the
survey.
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Table 4- Occupations/positions of the interviewees

University Interviewees
Associate Professor of Chemistry

Professor & Chair of Mechanical Engineering Department

Tenured Professor and didirector of the nanoelectronics and devices center at The American
University in Cairo and Zewail City

Associate Provost for Research, Innovation and Creativity

The interviews lasted for 45mins to 1 hour on average and were all conducted face-to-face, with the
exception of one interview which was conducted via the online conferencing platform “Zoom”. Most of
the questions were about their experience in their successful ventures with industry, how they were
initiated, how they were managed and whether they faced any challenges in the process. The questions
also aimed to ask how they believe university-industry collaborations can be enhanced or increased from
an institutional perspective and how they can mitigate future challenges. The interviews followed an
inductive rationale common in qualitative research with an interview guide that determined the main
themes for the conversation (see Annex 3). Two main steps were performed in the analysis. First, the
data was coded and sorted into groups based on similar themes or perceived success factors from 4 levels.
Second, these groups were categorized into four main success factors, analysed (using triangulation
techniques), then connected to the conceptual framework of the study.
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5.4

Limitations and Ethical Considerations

It is important to mention that 64% of the respondents who took part in our survey were affiliated to one
institution (The American University in Cairo), with a limited number of researchers affiliated to other
external institutions. This has definitely skewed the responses in some manner as most of the individuals
operate under the same institutional environment and are exposed to similar conditions. This is why I
choose to combine our survey with collaboration data from other institutions in order to bring different
perspectives to the table. As for the data collected on the collaborations, it is quite evident that
Technology Transfer Office representatives have intentionally shared data on collaborations which
resulted in positive collaborative experiences or outcomes. This can seem a bit misleading as I am not
exposing any of the failed collaboration attempts or highlighting the reasons for their failure. In order to
overcome this limitation our study has decided to focus on the perceived success factors while trying to
identify barriers and hindrances, through considering the least selected answer choices.
The limitations regarding our in-depth interviews mainly stem from their limited nature as they are only
based on four interviewees in total, all of which are all affiliated to AUC. This makes our in-depth
analysis limited to one particular context, especially one that has had a reasonably successful track record
in forging industrial partnerships. This does not in any way represent the reality of the knowledge transfer
ecosystem in Egypt, which is still considered in its early stages of establishing beneficial universityindustry ties. Also, the characteristics of Industry partners who commonly collaborate with AUC can also
seem far from the reality of most local firms here in Egypt, as they are usually with large enterprises or
big international, multinational organizations that have their own internal R&D units. This is not the case
with the majority of universities or academic institutions who often deal with less sophisticated local
firms.
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For confidential reasons, the names of the participants in all our interviews have been left out, but their
positions are all revealed separately as an important source of information (see Table 2). In order to
capture the actual collaboration processes, I referred to specific collaboration projects or situations
involved in these projects as the unit of analysis in my interviews. This design allows me to focus on the
interplay among the players and their different dynamics while getting a more comprehensive grasp of a
mechanism that has received less attention in previous research (Eisenhardt, 1989). Content analysis will
be used to analyse the collected data and test the validity of the interviews against Schofield’s theoretical
framework for success factors (Schofield, 2013). It is important to note that this way of research entails
processing and describing the empirical data, usually from my own perspective which may result in
individual inferences shaping the processes and conclusions that emerge from this study at the end. As
this study is dealing with human subjects and sensitive data, IRB approval was attained, and consent
forms were signed before any of the information in this study could be shared. In addition to that, data
collection permission request letters were signed by the Chair of Public Policy and Administration
Department and were given to the all the other participating academic institutions.
Although this study tackles the subject of university-industry collaboration, no data/perspectives were
collected from the side of industry (a major stakeholder in this process). However, I have stated that this
study intends to focus on a strictly academic perspective. Future research should aim to combine both
views in order to address this limitation and develop a more holistic framework with the combined
success factors.
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6

6.1

Findings & Discussion

Collaboration Data Findings

The aim of this study was to uncover the main characteristics of university-industry collaborations in
Egypt and identify who are the researchers that take part in them. In order to answer these questions, it
was important to gather data on some collaborations from different academic institutes to identify the
different collaboration types, their knowledge transfer channels and their various inputs and outputs.
A total of 62 collaborations were shared by 6 universities and 1 research institute. All of the data was
provided by the members of the Technology Transfer Office from these organizations, with the exception
of one university, which did not have a technology transfer office.
Although the sample was relatively small, collaboration partners came from over 20 different industry
sectors. Industry partners ranged from big multinational companies to small local firms and companies.
The highest number of collaborations were with industry partners from the construction sector, the
pharmaceutical sector, the ICT and telecom sector. Food industries and the energy sector were also high
on the list with 9 collaborations out of the 62. The average duration for these collaborations was 1.7 years
(approx. 20 months), with the longest project lasting 5 years and the shortest lasting 3 months.
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Figure 8 - Collaborations by Sector Chart

The most common collaboration output resulted in developing a new product/service to an industry
partner followed by developing certain prototypes and performing service tests.
Figure 9 - Collaboration Outputs Chart
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Other collaboration outcomes included sharing knowledge and expertise either through teaching and
trainings, solving industry problems and conducting basic research. The least listed collaboration output
was forming a startup or licensing a university technology.
Most of the newly developed products or services came from partnering with local pharmaceutical
companies like “Sekem” and “El Nasr Pharmaceuticals” or through collaborative arrangements with
companies and firms in the manufacturing sector like “Al Ahram” and “Techno steel”.
Figure 10 - Output Chart: Developing New Products/Services by Sector

Out of the 62 collaborations 44 collaborations were led by male researchers where only 18 collaboration
instances were led by female researchers/academics.
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Figure 11- Collaborations by Gender chart

Collaborations led by male vs female
researchers

Females
29%
males
71%

Females

males

The majority of collaborative projects were with researchers who were of higher academic rank and with
those who had multiple years of industry experience, either through collaborating in the past with industry
partners or actually working in a non-academic setting.
Figure 12- Number of Collaborations vs. Academic Rank
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The TTOs in this dataset seem to be reasonable large, compared to developing country contexts and have
an average number of 3 staff members. Although most of these collaborations were shared by members of
the TTOs, yet the majority of these collaborations were not initiated through the technology transfer
office, indicating that these offices are still not operating efficiently. University faculty members or
researchers seemed to be the ones initiating the biggest number industry ties and collaborations, more
often than any other group in our dataset. Government bodies and government initiatives came last when
it came to initiating UICs, initiating only 4 collaborations in total out of the 62.
Figure 13 - UIC by Initiator chart
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Figure 14 - No. of Collaborations in ICT/Telecom Sector Vs. Academic Ranking
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Another interesting finding was that faculty of lower academic rank seem to engage in more
collaborations in the ICT and Telecom sector. This could be explained by the fact that the ICT sector
generally tends to attract a younger workforce who in turn probably favor to work with younger faculty
members who have been exposed to similar development and usage experiences of IT technologies
firsthand.
Although the sample from this data set was relatively limited, the findings suggest that there is indeed
huge potential for university-industry collaborations in Egypt. As a growing economy Egypt has many
active industrial sectors and this was clearly showcased in our sample where over 20 different and diverse
industry sectors were listed indicating vast and untapped opportunity for collaboration with academia.
Contrary to common belief collaborations are also not necessarily tied to certain industrial sectors and
particular disciplines in the applied sciences. A few collaborations were listed with unusual sectors
including the film industry and the social needs community. This might be suggesting the need to tap into
the social sciences and change misconceptions surrounding the limited disciplines that can engage with
industry partners. However, it is important to note that there are a few sectors that may seem to be more
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“active” than others when it comes to collaborating. The high number of collaborations in the
construction and steel industry can be explained by the recent real estate boom that has been witnessed in
Egypt. Another explanation could be the increased infrastructure expenditures that have been put in place
by the Egyptian government raising demand for products and services in construction and engineering
sectors.
Developing new products as collaboration outputs was particularly presented in the pharmaceutical
sector as Egypt has one of the oldest and most established medical and pharmaceutical sectors in the
middle east, with high levels of self-sufficiency in most medicines and pharmaceutical products.
Therefore, partnering with academic institutions in the development of new products in local
pharmaceutical companies would be considered a strategic decision by these firms if they want to stay
competitive in the Egyptian market. Cosmetics, natural-based products and generic medications are
among the top pharmaceutical products made in Egypt. The COVID-19 pandemic has also undoubtedly
created increased demand for products like antiseptics and disinfectants in the Egyptian market, possibly
adding to all the newly developed products in the pharmaceutical sector in this passed period.
Egyptian university industry collaborations are also capable of producing a wide spectrum of outcomes,
even outcomes that are considered innovatively sophisticated according to the literature. This was
showcased in the results with the unexpectedly high number of collaborations producing new products
and prototypes particularly in sectors like ICT and telecom. While service-based provisions were
expected to be most popular form of collaboration for developing countries as pointed out in the
literature, this was not the case in our sample.
It remains unclear whether industry in Egypt prefers to partner with male researchers over female
researchers or whether males are more active and are capable of forging better ties with industry partners.
However similar to the literature, Egyptian male researchers seem to be able to form more collaborations
with industry over their female counter parts. This could be attributed to cultural or social factors relating
to males being able to form more social connections in the workplace over women in addition to being
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able to travel or commute to further places, since industry factories and plants are usually located in
remote areas away from the city center. Regardless of gender, industry in general prefers to partner with
more established researchers and those with higher academic ranks. This might be associated with a
perceived sense of heightened importance and experience that comes along with individuals with higher
titles in academia. Higher academic rankings are usually not equally distributed amongst female and male
researchers both on a local and international level, implying that female researchers in Egypt are not
given equal opportunities when it comes to academic rank advancement.
When it came to forging ties with industry it seems that the researchers themselves are the ones
responsible for making industry contacts and starting collaborative deals in Egypt. The sample showed
that faculty members were the ones initialing most of the collaborations in the sample followed by the
Technology transfer office. Initiating collaborations by industry came third followed by initiation efforts
from the government. This indicates that some researchers do possess strong business acumen and
entrepreneurial skills to be able to build connections in the industry sector resulting in collaborative
arrangements. It is important to reveal if this is a particular one-off exception in our data set or if this is
the norm, as researchers generally shy away from budling ties with industry partners. The government
came last in initiating industry ties with academia suggesting that a bigger supportive role is still needed
from the government in order to develop a stronger innovative ecosystem to support these collaborations.

6.2

Surveying Egyptian Researchers’ Motivations

In order to identify who are the researchers that take part in university industry collaborations a survey
was sent to a list of researchers from AUC’s technology transfer office database. The survey questions
were partly adopted from Rijnsoever & Hessel’s(2020) framework in order to get more information on
their profiles and understand the motivations behind their engagement with industry and what they
believe are the perceived success factors for collaborations. A total of 113 contacts received the online
survey via email invitation. Most of the respondents (64%) were from the American University in Cairo,
while the rest were affiliated to other academic institutions in Egypt (see table below). Out of the 113
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surveys sent out only 53 responded. 8 responses were omitted because of having missing information
giving us a total of 45 complete responses. This gave us a 40% response rate. From the 45 responses 21
were by male researchers/academics and 24 were by female researchers, giving us a sample that is almost
half male and half female.
Table 5- Respondents by Academic Institutions

Academic Institute
The American University in Cairo
The German University in Cairo
Zewail University
Helwan University
Ain Shams University
The University of Liverpool

Number of Respondents
29
11
1
2
1
1
Total 45

The majority of male researchers in the sample (52%) had over 20 years of experience in academia versus
only 8.3% of the researchers in the female group. More than half of the male researchers also reached
more senior academic positions (professor and associate professor) in comparison to the female group
where only 8% were ranked as professors.
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Figure 15 - Researchers Academic Ranking Chart
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Many female researchers chose the “other” option and listed themselves as research assistants.
While females are not in any way less competent or capable from an academic stance it seems that there
are many hidden obstacles to women’s advancement in academia in Egypt. Possible reasons for their fall
behind might include familial obligations and bias at the workplace
The vast majority of researchers regardless of their gender have been involved in collaborations with
other academic institutes over industry, possibly suggesting the narrow orientation of university
researchers to perform research for promotional purposes only. Consulting and service-based research
was not a very popular collaboration choice and only a few researchers have never been part of any
collaborative engagement.
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Figure 16 - Previous Collaboration forms by Researcher

Which type of collaboration form have you been frequently involved in the
past ? Please select one answer choice that describes the majority of your
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Interestingly, the results show that females are not as active as their male counterparts in commercial
activities. For instance, none of the female researchers were ever involved in licensing university IP or
inventions to industry, versus 25% of male researchers. Almost 80% of female researchers have no
patents listed in their names, vs 30% of the researchers in the male sample. A quarter of the Egyptian
female researchers in the dataset do not know what a TTO is and only 4% of females want to start their
own business or startup. If anything, this data implies that more needs to be done to encourage female
entrepreneurs and increase their awareness on the importance of commercializing their research outputs.
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Figure 17 - Previous involvement in Commercial Activities by Researcher
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Figure 18- Previous Experience with TTO
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The most selected answer choice for doing research was to “build my career within academia”, followed
by to “Improve the world and create social impact”. The answer choice that was not selected by any of the
respondents was to “become famous”. These results fall in line with what was described in the literature
suggesting that Egyptian researchers are also driven towards academic performance in order to excel from
a career perspective. This partly explains why university faculty have very limited interactions with
industry and prefer to partner with other academic institutions in order to produce outputs like journal
publications. Other reasons like creating impact and satisfying intellectual curiosity were also among the
top motivations for researchers on an international level, suggesting that more needs to be done to align
researcher’s motivations towards collaboration with Industry.
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Figure 19- Survey Question 9 : Finish this sentence: "I mainly do research to..." (please select only 3 answers).

Similar to the results from the data on collaborations most researchers agreed that faculty members are the
ones that generally initiate collaborations with industry. This highlights the importance of social capital
and budling trust between industry partners from an individual level, especially in a country like Egypt
that values building close ties and connections and persistent engagement. When asked how they believe
collaborations should be initiated the majority agreed that the ideal scenario would be through industry,
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Figure 20- Answer score: who should initiate collaborations?

via expressing a need or requesting a solution to their internal problems. Perhaps a reason that industry is
not initiating partnerships is the lack of engagement channels between both stakeholders which leaves a
significant role to be played by individual faculty members.
In the last part of the survey researchers gave the following success factors the highest weight from a fivepoint Likert-style scale on what they perceived were the most important success factors when looking at
the academic perspective from 5 dimensional levels.

Table 6- Top answers for success factors

Success Factor (highest weighted average)
Institutional

Having an office dedicated to building and managing partnerships

Level
A well-established mechanism for incentives is critical to stimulate academic interest
to take part in commercial research
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Process &

Strong project management is necessary for project success

Project Level
Relational

Professional ethics and conduct are key factors for a successful project

Level
Individual

Motivation of individual researchers is critical for project success

Level
local cultural

National awareness of innovation and importance of collaboration is important for

and market

having successful ventures

context

In the final choice task question, 47% of researchers selected “Project 4: Joint Research B” as their
preferred choice of collaboration. This came as quite a surprise as project 4 is labelled as being a highly
commercial collaborative choice, involving collaborating with a startup, producing a patent and owning
equity. This suggests that although researchers primarily prefer joint research with academic institutions,
this might be in large due to its association with career advancement opportunities and are in fact willing
to join more commercial and unorthodox forms of collaboration if given the chance.
In line with the literature and the data collected from the collaborations, it seems that male researchers are
the ones forging more collaborations with industry. It is evident that there are clear gender-specific
constraints with regards to academic entrepreneurship in Egypt. However, it is not clear from our survey
results whether this low female participation is attributed to industry preferences regarding their
collaborative partners, or whether this is attributed to personal reasons. However, there seems to be a link
between low female academic ranking and low participation in collaborative projects.
Researchers are also mainly motivated to join collaborations if they involve academic outputs like
publishing in peer-reviewed journals over partnering with industry. These outputs are acknowledged in
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the academic sphere and are associated with better academic performance from a career perspective. This
explains the higher level of engagement with academic partners over industry.
Academic ranking seems to be a very important determinant for forging collaborations. Reasons for this
can include industry partnering choices that favor more established researchers who are well-known in
their scientific community and who have more years of experience and precedence over younger
researchers. Years of industry experience as well as having worked in many academic institutions also
resulted in researchers having more ties with industry. This can be attributed to gaining better business
expertise and exposure to multi-disciplinary research endeavors that are all considered qualities that are
favored and sought after by industry partners. It is important to note that most of the researchers in our
sample come from very technical disciplines, particularly the life sciences and engineering fields. Only 3
respondents chose “other” as their answer choice and listed “Law, computer science and public health” as
Figure 21 - Researcher's area of expertise
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their main area of expertise. This has definitely caused the results to be skewed towards a particular
research group, however in Egypt and looking at the broader global context it is these areas of academia
that generally reap more industry collaborations and are frequently referred to in the literature when
discussing UICs. Yet, it is important to note that there remains huge untapped potential for the social
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sciences to engage with industry in Egypt. The definition of “Industry” in UICs is wide and varied as
mentioned earlier in the literature and also includes non-profit organizations, non-governmental
institutions and governmental bodies. A good example would be The American University in Cairo’s
School of Global Affairas and Public Policy (GAPP) Public Policy Hub initiative, which performs
academic research to help governments and other entities in policy making.

The faculty member seems to be the most important stakeholder when it comes to making the
collaboration happen. This comes contrary to the literature that always mentions industry partners seeking
collaborative opportunities with academia. This maybe a feature of countries in the global south that often
still do not have the level of industrial trust to experience calls and initiatives from industry.

Qualitative Interviews

6.3

Success Factors of UICs

The empirical material and data gathered from the four semi-structured interviews have been analyzed
and coded thematically to be presented in the form of success factors that can affect the success or failure
of a collaboration. These groups or categories have been derived from the inductive analysis of the
interviews with regards to the effectiveness of university-industry collaboration considering three
dimensional levels- Individual level, process and project level, and institutional level.

6.3.1

Individual level success factors

This section discusses Individual success factors that concern the researchers’ motivations and attitudes
towards collaborative ventures. The main themes from the interviews include how researchers perceive
collaborations, what limits researchers from venturing into these collaborations, and what are the needed
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skills that researchers need to possess in order to succeed and maintain long term relationships with
industrial partners. To begin with, aalmost all the interviewees pointed out to the importance of having
‘the right skill sets’ to be able to forge successful collaborative activities. The focus of the “right skill set”
here was mainly referring to how academics generally lack the needed social and business skills to be
able to understand the different language and organizational culture that is used by industry. For instance,
one researcher commented:
“We (faculty) are not businesspeople, only a few of us have been exposed and understand the
business side of things... obviously not having the skill of engaging with industry members or
knowing how to commercialize something causes tensions, but unfortunately it is beyond a
researcher’s scope and is defiantly outside the comfort zone of many.”
Similarly, another interviewee mentioned:
“not all of us have industry experience, we go into some collaborations not knowing or
properly understanding the business and legal terms that are used, how things are done or
what are the expectations…we simply have not been exposed to that.”
The underlying message from the response above makes it seem that university-industry collaborations
tend to put a lot of pressure on the researcher. The interviews revealed a sort of notion that points out to
the significance of having a “star” or “champion researcher”: one who is both capable and expected to
wear many hats; the scientist hat with all the knowledge and technical expertise, the business-man hat
who easily identifies industry problems, has good social skills and an entrepreneurial mindset; and the
facilitator hat, of the one who can manage it all. This notion puts a lot of pressure on faculty members in
terms of possessing the “right” capabilities or “collaborative skills” to forge strong collaborations which
they might necessarily not have. Not only that but having good communication skills, being engaged and
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open to changes is also important as pointed out by another participant who has been frequently involved
in industry partnerships.
“Industry partnership comes down to customer service, managing relationships and having
frequent and transparent communication. It’s not like a research grant where you can just
disappear and say report your findings in a final report, It needs to be collaborative and based
on regular interaction and feedback loops, if people are uninspired they will take the project
down with them. This is challenging because research projects are demanding on their own”
Coming from a more defensive stance, one participant mentioned that researchers not having the right
skills to engage in business collaborations is an international problem that needs to be dealt with more
forms of support or training and points out to the role the technology transfer offices have in doing so. He
insisted:
“..but this is a common weakness on an international level, this is where the technology
transfer, or industry liaison office comes in; to sort of pave the way or bridge the dialogue gap
between the academics on campus and industry.”
Another issue that concerned the majority of interviewees, was how researchers were generally
overloaded with administrative tasks and teaching responsibilities, leaving little time left over to take part
in these collaborations. One interviewee shared their experience,
“we are extremely overloaded as faculty…from teaching loads, to administrative loads to
committees…and even with the research and publications that we are required to produce and
publish every year, when are we expected to take part in meaningful collaborations with all
these responsibilities on our plate?”
Reward mechanisms and incentive structures also fail to acknowledge the importance or the time and
effort that goes into these collaborations. This was mentioned by several researchers as a major drawback
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in the institutional set-up of the profession, and an important aspect that needs to be re-evaluated in the
future especially for certain disciplines where collaboration is important and come with multiple benefits
for the researchers themselves, but also the institutions as a whole. One interviewee explained this
roadblock:
“When the university evaluates us as faculty, the current system places a very small
percentage on “professional activities” - which refers to any form of interaction with industry,
and places all the weight on teaching and research…. this should not be the same across all
schools especially not with a department like mechanical and constructional engineering”
While it seems evident that most faculty are aware of the importance of UICs and the benefits that they
can potentially bring, for many taking part in industrial partnerships is not seen as a strategic priority as
they feel their efforts will not be recognized or rewarded. Similar to what was observed in as a trend in
the researchers’ survey, many researchers are motivated to undertake traditional forms of research in
order to excel at their career in academia. Undertaking research for promotion and tenure considerations
is defiantly an important impetus for many academics. This approach consequently has to be reversed at
least at some level in their evaluation process, in order to fully motivate researchers and academics to
invest their time in industry collaborations.
Despite the poorly designed reward mechanisms, it seems that the majority of faculty aspire to be part of
these collaborations on some level. This can be traced back to their innate passion of solving problems
and identifying solutions, which is especially the case with scientists as one participant explains:
“For me personally engaging in these partnerships is rewarding on so many levels, I get to
satisfy my intellectual side by understanding the cause of things, I use all the tools and skills
where I am an expert and of course I educate industry partners, but I learn a lot on the way
myself”
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In addition to satisfying personal intellectual desires and scientific curiosity, many faculty members
seemed to be deeply compelled to support and enhance their students’ learning experiences through
taking part in these collaborations. One interviewee mentions:
“In our industrial partnership with “General Motors international” and “Hadid EL
Masryein”, we made it a point to recruit at least 15 of our students as part of the agreement for
industrial training at their facilities…it’s a win-win situation for all and what’s especially
important is that we are opening many venues and opportunities for our students which
enriches their learning experience”
Ultimately, when it comes to individual success factors, it can be clearly seen that individuals (and the
skills they possess) play a big role in university-industry linkages, after all: “ it's not companies and
universities that make great relationships, but rather the individuals at these companies and the
individuals at these universities that build strong relationships.” as an interviewee put it. However, it is
important to note that most of the pressure is built on the faculty figure in these sorts of engagements. The
majority of interviewees recognized that they had to take on multiple roles, and it is only possible to do
this at a later stage in one’s academic career.
While there was a general notion conveying how industries in Egypt still did not reach a maturity level
that allows them to be able to look at their own operations and processes, in order to figure out what is
needed from a technical or scientific perspective, and become more profitable or efficient businesses, one
interviewee mentioned that most of the research made is either very narrowly focused (on some aspect a
scientist is passionate about) or is just not relevant to industry needs. One researched summed it up as:
“Researchers at AUC need to step out of the confines of the university and academic setting
and engage with industry. It's good to come up with great science but what's even better is
figuring out a way to provide value”
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The overall sentiment suggests that faculty need to get out of their labs and comfort zones and connect
more with potential industry partners and shape a better understanding of what the university can bring to
potential partnerships and industry engagement.

6.3.2

Process and Project Level Success Factors

The second set of themes that emerged from the interview data concerns the ‘Process and Project’ level
success factors. These factors have been greatly dealt with in the literature and include having proper
frameworks and mechanisms in place, competent team of researchers, and human resources who can
manage and oversee the collaboration as a whole. One of the first factors that the majority of he
researchers pointed to, is the level of support and investment that universities are willing to invest in, and
especially that which comes from the university’s upper management echelons. One researcher
questioned:
“There is no clear path for industrial collaboration at the university…no specific channel, is it
through the TTO? Through the department? Through the office of sponsored programs?
There needs to be an approved and supported unit or office on campus that is responsible for
making these opportunities available to faculty. What we have now is unfortunately a very adhoc arrangement.”
Terms like “bureaucracy” and “poor flexibility” were used by many participants to describe the how the
university is doing when it comes to managing industry partnerships. This was corroborated by the
sample, where many faculty members feel that the university needs to be more flexible when it comes to
listening to industry and overseeing their demands. Others complained of the university's bureaucratic
pace in drafting the required agreements, and securing their approval, as the following examples illustrate:
“It can get really frustrating at times...I submitted the collaboration agreement over a month
ago and still we have not heard anything from the legal department”
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“It took over two months for the HR to approve our justification for hiring an external
consultant”
In particular, one participant mentions how certain decisions have been made in efforts to reduce costs
have had severely negative consequences on their collaborations. This example refers specifically to a
decision made regarding secondary assignments, which is a form of compensation that employees at the
university were able to receive as a result of performing additional tasks beyond their primary assignment.
“Cancelling secondary assignments was a bad decision, I have all these experienced
operational managers and lab engineers that cannot receive any financial incentive to do their
work…this puts such a burden on me as a faculty member as I have to either hire an
inexperienced external or look for loopholes in our policy in order to pay my research team.”
Other project and process barriers mentioned were the lack of support they were receiving from the
university's administration and top management. Several participants expressed that the university’s
administration and staff were not fully dedicated in supporting their collaboration activities and put other
things before these engagements as a priority. This again stands as a hindrance and usually makes these
types of engagements harder from a process perspective. Many suggestions were made around having an
entity or office on campus that can manage and arrange for these collaborations by performing industry
outreach initiatives that can identify potential industry partners in various sectors and make collaborations
happen.

6.3.3

Institutional level success factors

A third set of themes that emerged from the literature focused on the level of institutions and their support
systems. Institutional success factors are related to how university leadership defines and understands
collaboration, particularly university heads and upper management and in turn how they translate this to
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the whole community on campus. Senior management support was noted as an important and main
success factor that has not been fully realized in the case of most universities. One research explained:
“If you compare us to more research-oriented universities, you can clearly see how their upper
administrations support these ventures, all the university resources are better aligned for these
collaborative-research purposes from funding to management and there is stronger messaging
and understanding on campus on their importance....all the internal resources are aligned with
the concept of commercialization and reaping the investments of research funding.”
While incentives and reward structures have been discussed previously, it is important to mention that
they also fall into this category as they are determined by university heads. Similar to reward structures,
university policies, management of knowledge transfer between industry and academia and how the
university showcases this knowledge also fall into this category. The vast majority of researchers agreed
that more should be done when it comes to showcasing university expertise and highlighting previous
success stories. On researcher involved in collaborations expressed the deficiencies that exist:
“What is AUC doing in terms of spreading awareness on its successful industrial
partnerships? Do any of the students know about the projects and collaborations that have
been made in the past? Why aren’t we investing more time and resources in spreading
awareness and making material like videos, brochures and stories to post on our website both
for our internal audience and the external one? Why don’t we see a campaign on the news and
media like “AUC and Industry Hand in hand”?
Another interviewee pointed out to the notion of how prestige and reputation that some institutions rely
on as marketing strategies are becoming irrelevant success factors with all the new competition in the
academic arena in Egypt in general. He cautioned:
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“Yes we are known and we are doing well, we have important industrial collaborations and we
are known to almost everyone for our name, but again this is not the best we can do…AUC
needs to wake up and stop depending on its reputation if it really wants to get ahead in this
direction”

While researchers recognized the lacunas in the institutional level in academic institutions, the other side
of the equation also presented a hindrance to the success of many of the collaborations. For instance, one
problem identified from the interviewees involved the lack of maturity and sophistication in industry that
makes it difficult for them to initiate university industry collaborations. A researcher involved in
collaboration with industry explained:
“Industries in Egypt need to first activate their internal R&D departments; how do you expect
industries to collaborate with universities when they themselves aren't doing any research inhouse. The reality here is not like in the US or Japan where industries are keen on having
good relationships with universities”
It seems that there is a general recognition that most firms and businesses in Egypt lack the ability to
activate their own internal knowledge, either because they rely on extremely old and outdated
machinery/equipment or systems, or they rely heavily on acquiring ready-made technologies from abroad.
As one academic expressed:
“Most industries rely on technologies or machines for their factories from abroad, hire a
foreign consultant to come and train their workers and see what needs fixing”
“All the production lines are important from A-Z, nothing, not one nail or part is taken from
the Egyptian market.”
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It is worth noting that there were many other success factors mentioned in the interviews, these included
having ample and a viable resources from the university in order to further develop their basic research to
attract industry partners, lacking encouragement for young researchers particularly female researchers
who are believed to engage less due to familial and parental responsibilities and finally barriers related to
misunderstood or unclear intellectual property rights and legal frameworks.
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7

Conclusion & Policy Recommendations

There has been a substantial amount of research and policy interest on University-Industry interactions
over the last few decades after the emergence of concepts like “third missions' for universities and
the “entrepreneurial university” that emphasize the need and importance of fostering knowledge transfer
and commercializing university research in order to spur economic development and boost
competitiveness (Kirby and Ibrahim, 2016). This interest has generated extensive literature on the topic,
discussing the reasons and different motives behind these collaborations and their importance in
enhancing overall innovation levels (Blumenthal, 2003; Philbin, 2008). University industry collaboration
characteristics, researcher motivations as well as collaboration success factors have been extensively
studied and analyzed in the literature. However, the literature has repeatedly studied these topics from a
westernized perspective, developing very little insights on the types of collaborations taking place in
developing or transitional countries like Egypt.
The intention of this study was to shed some light on university industry collaborations in Egypt from an
academic perspective using in-depth analysis in order to answer the following questions:
•

What are the characteristics of university-industry collaborations in Egypt? What are their
collaboration channels and their inputs and outputs?

•

Who are the researchers that venture in them?

•

What do Egyptian researchers perceive to be the success factors for collaboration?

The findings gathered from this study should serve as an additional contribution to the limited body of
research on the topic and help inform policy makers on ways to formulate better policies aimed at
enhancing this ecosystem in Egypt and promoting its development. Although few studies have
investigated university industry collaborations in Egypt, a very limited number have focused on
identifying the collaboration channels taking place and their precise technological outputs or what are the
profiles of the researchers that venture in them. Furthermore, this was not attempted before from an
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academic perspective using success factors that relate to individual, organizational and in-process
contexts.
The study used a three-pronged approach where collaboration data was collected from technology transfer
offices from different academic institutions, a survey was conducted to a group of Egyptian researchers
and a series of qualitative in-depth interviews were performed with university researchers to provide indepth answers to these research questions. The study reveals an important set of findings:
•

Egypt has a diversified industrial sector that is mature enough and capable of forming
collaborative partnerships with academia. However, certain sectoral areas are witnessing a current
boom, like the construction industry, or are more established and flourishing like the
pharmaceutical industry have more opportunities for collaboration.

•

Collaboration channels in Egypt can take on many forms, including more sophisticated
knowledge channels that result in the development of new products and services and not just
service-based interaction channels that involve uni-directional knowledge flows.

•

Commercial knowledge channels in Egypt (that include the formation of university Spin-offs or
licensing university patents and technologies) constitute the weakest of all collaboration channels
and still need further development.

•

Career length in academia corresponds to higher academic rank and is found to relate to
collaboration positively.

•

Male researchers (who are of higher academic rankings) are more likely to engage with industry
over female researchers.

•

Gender disparities in collaborations and academic entrepreneurship are evident, particularly with
regards to participating in university commercial activities like licensing IP and filing patents.

•

Researchers are mainly driven to collaborate with other academic organizations in order to excel
in their careers in academia and are not very keen on forging ties with industry due to lacking
incentive systems.
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•

According to researchers, perceived success factors for collaboration include good project
management, rewarding incentive structures and strong university leadership support.

In order to develop meaningful and effective policy recommendations, it is important to understand the
different knowledge transfer channels as well as the different types of collaboration interactions as every
type of interaction channel presumably produces its distinct set of outputs and results in different
outcomes. While this study aimed to achieve these goals, it is important to mention that this study is not
without its limitations. In general, the gathered data collections are relatively small and are based to a
great extent on individuals coming from a certain knowledge institute (The American University in
Cairo). A major limitation to our study is that our findings may thus be regarded as indicative only to a
few comparable higher education institutes. The small datasets and small number of interviews might be
showcasing a reality that is not representative of the entire higher education system in Egypt. Being a
technology transfer officer myself, it is important to note that while this may stand as a clear advantage to
my research, as I am allowed acess to privilleged information, some of which may not necessarily be
available to an outsider in the field, I have to be aware of my own bias, especially since I have prior
knowledge of some of the participating institutions and some of their challenges. It is also important to
note that most of the data shared on collaborations were regarding ones that were successful. As a result
this might have not exposed many of the challenges and hindrances that stand in the way of universityindustry collaborations in Egypt.
This study adopts a highly exploratory nature and accordingly the proposed policy recommendations
serve as possible starting points or enhancements that are to be adopted until further research on the topic
is conducted using larger data sets and researcher samples.
According to our findings, the following points serve as recommendations until further research is
conducted including more academic institutions.
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7.1

Policy Recommendations

According to our findings, the following points serve as recommendations until further research is
conducted including more academic institutions.
-

Instil internal incentive mechanisms

Reward and incentive mechanisms in universities need to be revisited to include and recognize the efforts
pertaining to forging industry collaborations and undertaking professional and commercial activities.
-

Create formal mechanisms for university-industry collaboration

Instead of running collaborations as ad-hoc arrangements, invest in offices or bodies that can both manage
these collaborations and can ensure a steady flow of interested industry partners. These can be
intermediaries like TTOs or Industry Liaisons offices that can perform outreach and showcase university
research.
-

Bring university leaders on board

Ensuring university leaders and upper management understand the importance and value of UICs is key.
Strong university research leadership reflects an institution's commitment and influences the
establishment and effectiveness of collaborations.
-

Ignite entrepreneurial behaviour among faculty and researchers

Researchers are in ample need of gaining the much needed social and business skills to understand
industry culture and language and be able to have successful industry partnerships. This can only be
realized by exposing researchers to trainings and educational proceedings around commercialization
principals and strategies which can in turn complement their academic expertise and help them align their
research efforts to be more suited to industry needs. Involve and expose graduate and PhD students in this
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process since they have the necessary competence and technical skills and are typically more receptive to
non-traditional career paths than traditional academic avenues (Awasthy et al., 2020) .
-

Empower female researchers

The reasons behind the lack of female participation in collaborative ventures needs to be understood and
addressed. Platforms that encourage dialogues on common female hindrances in academia particularly
with regards to industry collaborations should be encouraged and female role models should be celebrated
and distinguished.
-

Bring Industry to Academia & Academia to Industry

Universities should invite business advisors or entrepreneurs on campus to showcase their research. These
advisors can help faculty in developing realistic strategies to commercialize their research or align their
research objectives and goals to better suit industry needs. These types of interactions should be held
frequently to help build trust and stronger relationships. Faculty members also need to leave their ivory
towers and comfort zones to visit factories and business offices in order to properly engage with industry
partners and understand how the university can practically contribute to possible partnerships. This should
be seen as a priority and not something to do on top of their busy list of commitments .Scheduled visits to
trade exhibitions or conferences is pivotal in forging relationships with industry and understanding market
applications.
-

Showcase Success Stories

Showcasing successful partnerships is just as important as seeking new ones. Successful partnerships
need to be displayed and presented on several channels to encourage both stakeholders to engage and
collaborate when opportunities arise. since mistrust comes naturally from the lack of previous experiences
it is important for the university to fully support several success stories in order to create precedence. This
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can also potentially affect cultural barriers related to industries relying on external knowledge (from
abroad) and initiate a sense of trust.
-

Re-define the term “Industry”

There seems to be a cultural concept in Egyptian universities that limits university industry collaboration
to certain technical disciplines like science and engineering. However, the term should stretch far beyond
that scope to include a vast array of disciplines. UICs in Egypt would see a boost if the social sciences
and humanities were to open their doors to these collaborative opportunities, as industry partners also
include non-governmental organizations (NGOs), governmental bodies and other agencies.

In the end, university industry partnerships have become a keystone for knowledge transfer ecosystems. It
is essential to understand the nature of university industry collaborations, their barriers and enablers and
understand what motivates their major stakeholders. Proper understanding of knowledge channels,
characteristics and outputs can play a pivotal role in ensuring their success.
More studies need to follow that can decipher other contributing factors to successful partnerships from
an Egyptian context while including industry and government perspectives. University industry
collaborations in Egypt remain unexplored territory. Egypt will need many more comprehensive
exploratory research efforts if it wants to ensure effective knowledge transfer practices to be part of the
knowledge-based economy.
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Annex 1 University-Industry Collaboration Survey
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Annex 2: Survey Choice Task
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Annex 3: Interview Guide for Researchers

University industry collaboration Interview Guide
-

In your opinion what makes collaborations between industry and academia successful or
unsuccessful?

-

What are the main benefits of these collaborations to the university?

-

What are the main benefits of these collaborations to the industry?

-

Does a researcher with prior experience in industry-academic collaborations make the process or
partnership more smooth/beneficial?

-

How were these collaborations initiated, (by industry/by faculty/ from the ESS)?

-

Referring to individual experiences- what was particularly difficult from a project perspective?
(finding the right team, managing finances, managing communication with industry partners?

-

What motivates you to join these collaborations?(Solving problems, satisfying intellectual
curiosity, applying research in a real world practical context, training and exposing your students)

-

What do you feel the university can/could do in the futute to make these partnerships go more
smoothly?

-

Do you think the ESS needs to do more or should there be an office to manage these
partnerships?

-

Do you think things like university size and prestige can play a role in attracting more industry
partners, should auc try and use that to its favor?

-

Do you think industry prefers to form collaborations with male over female academics? Why is
female participation in these ventures very limited?

-

Why do you think some academics shy away from UIC? Are they overloaded with teaching and
administrative tasks? Do they prefer to spend their time doing more abstract or basic research?
Are they not incentivized/motivated to take part in industry partnerships?
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-

Are certain guidelines or supportive mechanisms at the university essentials for successful
collaboration? What type of support would you need as a researcher to be able to join more
collaborations?

-

How much does the overall “Research environment” at the university influence the collaborations
success? Does having upper management support make a difference?

-

What does the university need to do to get more meaningful collaborations (ones that result in the
co-creation of new knowledge and mutual benefits and less one sided industry consultations than
simple service based ?

-

Have you ever been involved in an unsuccessful collaboration experience? If so, what were the
primary reasons for its failure in your opinion?

-

To what extent can the TTO (the university as a whole) play a role in making these collaborations
more successful?

-

Any collaboration usually involves some sort of balancing act, where both parties may often need
to compromise or give up on something small to gain something greater? Does this also happen in
UIC? Can you give examples of the type of compromises?

-

Is having a contact person with dedication and commitment from the industry/company side
important for follow up?

-

How do you feel these collaborations should be initiated & operated in order to be successful?
Industry comes to university with a problem. Or the university goes to industry?

-

Discuss the country difference between UIC in Egypt and in the west?

-

Do you have anything else you want to add?
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